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[#fFlS*C0i&ffi] 

[IS**U *8«^2U, vh'J^xtfjE 

flrfEia&cD** u-fe;wi, tfHE«»o k* ? *>co 

I J: l>*ftrSE&&co 7 - KH<0d *>C0 1 *<Dffi\Z%fl 

WIE^»< looffltjfth V*/M£<frli, fiS^<75^|6] 
* r SE3epT*B* V7 1- Mttfti^tL, 
WIE^4 <H1 owlS h v + ^Sf-ft-Ji, #rffiv y h 
5*«14#SO«fbO«a4*lRl-C*4 -Y - v - T * vX 

[IS** 2] HJfEfi&jfi; h >*>H*frtt, 

[IS**3] «fitt?$iU, 7F'J7?X?:M 
WBEtt*^) T?(fKm»cD 7 - m t OX«» K 

itrsE* i n^tm i co«ag**v^2o«?si:<o*^ 
atr§E8H&co tr •;< b«o»2osii»c-e-it-e'ii«iKs*t, 

mJfEIS 2 coiffigR i mffE» 1 v>mjfE3S 2 «I« 

t com^ift&BMiitt^ 0 ^;LWt6&«&cDfH 2»ftt)t 

frfE&&co e v Yfo<om<r>wm~*in j ?tuD&\<r>± 
<DW.m& «t ^mie* 2 wm*.^«iMEsn/ira— 

II 1 J3J: £>1£2 COMO S h7>vX*£;frU 
HirfE&2co£)i9#x.#gJi, 

<t vmnfn 2 o«w n^ra— #«iaw 

*36J:II , *O4M0SV?V^?ttt*, IS** 

[«**5] isiiw'jf^m 



2 

£co* 1 Jo J: rfSS 2 cOMO S HvyXj- U 
jftfE$2cD$J*)#x.3Mi8:J±, 

frffiUftoe^ h*coj|S2 wJiwic-eti^o* 1 co± 
m«d*#M***u ^tL-?-^xco«2<7)±m«A 5 \ irte^i 

s*3J3<t(y f »4coMOS v->***£;*1-&, IS* 
* 3 iE«cofl8^fE1f««o 

[is** 6] mmi isxx/m2<Duos h7>w 

10 2 (DMO S h 7 > vX ? t |s]-j§SS2cO® 5 COMO S h 

fESSSfcitflMcOMOS h?>~s?.9<OZtl-?1%mtZ 
*1 *>±ttEWK««£*Lfc, DtMEIM <OMO S h 5 > 
vX J' |%I^)$6OM0 S h 9 >->'X ? * 

fjis* 5 & i xfm 6 ©m os h 7 > vx ? cowans^ 

IS** 5 fEtfccOfig^iaiSSfio 
[IS**7] »r-$iLT^F'j7^XtM 
20 -f a *S&co kf 7 h «jU3 J: i^"«3&<7) 7 - K*SU i 

* ti 4 a*o ^ * V -t ;v T k , 
frfE^<0> t'J-tr^r I^-'f t-iS*«&<0> -Y > 7 — K 
It, 

fjf ElSiiO ^ * 'J -b ;u T l^f <D1B ^ L T S ti 

ki> I'D**: U-fc/i'ri/YSiix, 
so mrfB1«?&<75 7 - K*SU± , iTEa»<0 ^-f>7-K«kit 

trie* 1 hcoA*i±> 
hhmvimnM *v- K«ftcoi*t«rtE«sccop<* 

So 

[ffi**8] iWBd?fc< t<> l^t'JWP-flf 

40 itjIE^Sico ^ * >j -b;vr ujm-fezW&ovu-^iv 
7- K«li:, 

mJlE^Sfeco ^ * 'J -fe ;u r U ^ ffcoffl ^ JtlS L T SBIS S 
1xtzm&.<r>**:V*)VTi'4mmi®Lk * ? cbtc^L, 
mffE^co^ -f >7- K«Ui, ltffEaS5:(O^D-/s;u'7 
- K* t MfE^^co ^'I^TM t cO^S^ 

a5i;-?-n.'? i -*isitcbti7tii2coffl.^^^*ifeiir- bco 
*> *> miw?> ru-wj- k*co 1 * k mimk<n 

50 p«*';-fe;wri"fWa#?aicoi*t^»ai$it4, IS* 
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'J -b;K 

tM*jffiSfta««o,x-t 'J -fe;v7 i>-f £, 
Mi, 

frffi«^<75 * * >; * * T W * K»Id L TK* S il 

t> 1 0^n*71^fSfi Sr-fix., 

lttlEIMfcOtr? «T8E««cO j« W > kf -y MfcfcmJ 

ab * fJ8fi«^o > >f > tr „ TftfE*£$:<7) ^ * 

fio 

[iMi o] mrfE^£ < £ l o^'j-fc^T U'f 

tirtfi^^co ^v-t^TU-fi^ia* ic*ejc& L r Ef£ £ 
iirfH«K<o p« ^ v tr 7 n»i± , «rfiai*»<o ^ n -y<?^ t* 

**i-Fft.KM:3ft., *4<ttl oco^A h 

mrts-r - ->*- r * -> * UfE«&<o if^nit i±tu 



4 

ft> 

MtE-r — v—7 9 *s7- <7>^i6] £ * stria^^w e y 

IE^*>J4:JVTl''f*l)ll)i< ± 9 KEtSrSft^sr-OV 
ttO-fy/i'i'T**, 1 ffi*0«*l3Ett St 

So 

io tiifK«**> tr * hii&£iilEti&<7)7- k»* 

-eti^tiElS:S*u ^-£< £*> io<oi8A^**«# 

-Cfl*j££ft.£>4' x & <ttl oco> -fe;U7 W £, 

b'-y ^4<tU 007 7 7 ->j7- KitSlt, 

4-1tA*m»IE«^g 0 
20 IW*3S14] I5IE^*< £ t loo^*ij-t*7 U 

ft, 

MIS^^ < £ & 1 o?)7 7 ? tf y VmHi Tf\ '>tt 
< £ & 1 oc0 7^ -y v j-7- K«U±, 

^^*fll«i-*J:-9tc-tft-Pft«»ERSfta» 
1 3 EttO«*CE«§5ElIo 

51 *»Ut-cX«Lr, V h ij -y ^X^fll 
30 fiK-T ^> ^15:0 tf y h *R±3 i O^^O 7 - KH. i3 J: ^\ 

«(rlE««oe^ h^£ttria«^co7- niojgwi: 
•eti-PftBEIS^ft, 'Ptt<h^\-z><nm.%\~y^)^% 

tiSStiS^t'J-fe^Tl/'f £, 

frSBttftO f -y h iiftis i trttftO 7 - K*tf>4?fc < £ 4 
1 ^-<0 2 izfrti^tinm £ ft, JiiiR ? *ut t* y 

hi®iSJ:0 f 7- K*gco^^< £ t 1 ^(CyiEti^mjrL*, 
LC*Ii:icTMt*^< £fc loioof^ 

40 f£g 0 

[tSMi 6] mriEri'-^ < £ & 1 oco-f >y? 9 a x 

V\ «TE^ft< it 1 00* -^->* ^IS|5c#L, 
HJfBttttO e y K»l±, 2 OTi^ £ te o T^lfeW bT -y h 

cEK**Lfcuiat«>i(i 1 <tm 

so -f-ti(cJt^Lrm^WU«^$ti*^co* 1 
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[W*s i 7 ] flrie«»w v - K*i±, 2 oa*» t ft 
striB^iSco^r miWkvf ^wkss 

**ft K WJS L T **t ft $ ft h mk<T> % 2 <0 * / < 

ft, itrie^ft < fc 6 i f* 
ttri e> < f - v <o m a m £ w t r & m + z mmmts. t , 

StffE«®ife«W^ffliJ±E(cBe^$*t, litJiE4>&< tt 1 

4?ft< i: lowiS^h v*^*-fr**tra«fcOp«*y 
K« f - 7 ^ * * tr , «AI E« * S o 

9\-mi,z&.&ztifzm i <o i&^7 **w mt> 
[«**2o] wm<ttiooj|ii*fy7' 

itriE^iEf- a ^friEiiK-f- ? 7°t±±T(cm^ <b 
ftrffiE&SStertKiRttSft*, 9ie*w>«$t 

EtSfSSo 

[fi**2i] irfE^ft< £ 1 ooosb&o 

L, 

SfrEiS 

«TEV7 hSH»tt#Jitra*^, -eft* •) 
*£*1-*&&ttfr-?fl|;£;£ft£, 8 
ftfiEfKKIlo 

*, 8 IE«tO«»K« *«» 

Be 

[«*S2 4] ±I!£&KBE18:Sft*:, 4>fc< fcfc 1 



6 

2 5 ] ttft^VKli. fJE^ft < t t 1 oco 

i If V -7 h 3ftfi81±fl:» **tr, 2 4 E«C0fi£tt 

im*m 2 6 ] ffiTK£ff Kli, iftE^ft <itloo 
h ^A-g-g-cOTSKKBEfSSftx p n«£-£fll)&^- 

& » i #^a^*«fiti® t m 2 ^M^i&tfs t co 2 n 

*it«lt, ii»Mfft«l±(:Bi;S?n/:SO lit 
4 fE*coat4#*«o 

[^B^CO^fflftgi^] 

[0 0 0 1 ] 
[0 0 0 2] 

[££*<0}£?t] < h > ^JHa»®^*>«6*^4 2 o 
c05^^S14#•C«^/i«S*^K^, h (Magnetic 

Tunnel Junction : MT J ) ttyfa-t2> 0 

[0003] El 6 7 CMT J com^U £ ^1% I67C 
&^X, &m±#-mFM2 1 2 Ciotffi 

1 HXV ! FU2 2 H limiE^enSn £ ft* «J£ t4otv> 

*o 

30 [0 0 0 4] icofltdtici5v^r> )ftIiTB*b>^;v 

Cio T ****** ft -6 s^**««y & ft * e 

[0 0 0 5] icO^^li h >^;H»$t*£gL (Tunnel Mag 
netic Res i stance: TMR) »*£0¥ffc£ft£o TMR 

aii:ov»Ti6 8-H7 0 £fflv^-cife^i-*o 

[0006] me 8i±m&&m<DikmmmN (E) <om 

^HS-^LTV^o 116 8 tciJV^T(±, «ttl-«ffi^JSE 

tf >cO|p]#-C^-SLT^Lt:v^o -Tft*?*>> H6 8C 
40 |a)^otSfli:^ kf >c0[fiJ#^T|S]§O«^-*^r-t-S!S 
^OttJfiafKSrTPL, lS]^oT^ffltCXb°>C0|p]§^± 

[0007] ttz, 1168 tZiJV^TIi, 3 dflittt 4 s 

[0 0 0 8] if#^^4«S14#;icft*coti. -7zl;W5 
^fiS-CST-Ti^^^ftTV^Jg^-COT 3d#LifC0 
so «^-Hi3V>T. ±16]§C0^ tf >co£fc<!:Tl6j#coX tf >co 
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[0 0 0 9] t^6^, 4 s«Lii^*T-ii±fp]#<7)^ Vf 
> <D t TfR] £ <D 7s \£ y <D ft i*H t "C * & O "CSBStt^* 

[0010]EI69i3J:tf|g7 0 \t TM R ft 

14#JiFM2 1 ^i«t^H^3 dttSOo TIp] 

[0 0 1 1 ] J|ft*»liTBO*«|05lH8ttfMIFM2 2 6 
[0 0 12] h >*U 

ftlFM2 2rt) OTfa^OX tT >:RJRSSSE**i & 

< ft&o -t-4*»*>. h>*/HB*«tti±/h*< ft 

[0 0 13] H7 0-CJ±te*3B (3&«14#*FM 

2 11*1) <DAl&)£<DX tf >0*^**+&JjR^O«tJg* 

[ooi4] «r-r% 2oosiett#«o«ffcoip]*** 

^ (Tunnel Magnetic Resistance Rate : TMRR) ti 

[0 0 15] 
[ftl] 

TMR R= RaF ~ Rf = P1P2 ...(1) 
Ra I-P1P2 

[0 0 1 6] ft is, _hf£ft* ( 1 ) Ui3V*T. Pk P2 
li, -€-*L-F*iSft«ttfr«FM2 1 i5<t^FM2 2<OXH° 

[0017] fit, ff xifwoK07i;Hl-eo 
ttffl*«*D* (Ef) <hih£<h;*ti>*®*ii^:^ 

[0 0 18] 
[ft2] 

p _ Dt(Ef) -DiCEf) (9) 
Dt(Ef) + 0i(£f) K } 

[0 0 19] -f-ftfc*,, *tf>fr«*li-7.x/l/3flB"CO 
±|fg # X tf v t T[6] * ^ M > OttJRWBEJSjJ*;*: § v> t j fc* 

mrrj±*& < ft£ 0 xtr>»st«fbi±jt«-r 
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[ 0 0 2 0] 
[*1] 







Fe 


0.44 


Co 


0.35 


Ni 


0.23 


N i soFe20 


0.25 , 0.45 


FeCo 


0.53 


N i MnSb 


1 . 0.58 


PtMnSb 


1 


Cr02 


1 


Fea04 


1 


(La*Sr)MnQ3 


1 



[0 0 2 1] fllJ:^LfcTMRM*fJMLt, 2o 

t-*- * *fa«-t- Sgfii'MR AM (Magnetic Random Ac 
cessMemory) "C -6 o 
[0 0 2 2] fi£o-C, MT J m2oOMtt#SW-^ 

S <o ± tc R5i i&ttteJf $ it « jt ?atv> 

[ 0 0 2 3] 117 1 Ki3\/>T\ SgfTB^Mttfti 
FM2 1 is <fctfFM2 2Tl», Mtt*iFM2 1 <0 
±«HI±Rai«tt#«AF#EttS*Lrv^ 0 ft*, K 
a«14fr*AFUJiiS«*«coiE«S«:, SUBttffJi F 
M2 2 U^ll^«SlTv^ 0 
30 [ 0 0 2 4 ] a«tt#tSSI«tt#SrB«L-rjg«:"r* 

[0025] ttz* m7 2 \z^\£>/<^-rmm&ith > 

*;v«**^o*®«^«jfc*^1- 0 H 7 2 tcisv^T. 
*6#STB^?i^14#:®FM2 1 i5iVFM2 2 "C* 

?*mt4ff®FM2 1 ^±SI5lCiiR^«1!t*JlAF* 
B£!S:L. 5»8tt#iFM2 2 WT»i:ttai8tt#iFM 
2 3 tERLtv^o 
40 [ 0 0 2 6] S?$af4ffSAFii. Wxtfl r 

(^Jy^) £ 2 0 - 3 0 atom. %*tr I rMntf 
fiESix. 5i^f4ft®FM2 1 co^fk^^[S]^@^-r^ 

V^COT', 5iattft:JiFM2 1 <h LT«ifS«****S ft C 
o F e ))lV^tlTV^o 

[0 0 2 7] 4fc, ft* ( 1 ) tfflKRflLfci^ 

tz. b >*^a»ast«<tsp (tmrr) itx^yftm 

50 [ 0 0 2 8 ] S£^f4{£/f FM2 2C^i:CoF 
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e^fflv^nti/^^ 5&8£1*#JBFM2 2fi££-<< 
/h S **ffl«*K J: *9 «ftO*fl]3j««»-C £ « J: -5 

[0 0 2 9] H7 2<^aiJS^i5V^TJi, MttfriFM 

1FM2 3 ^ LT««*i:^bf>»S^/hS4N i so 
Fe 2 o (A-vd^) iiim-fZo ZtllZX*), SA«t£ 

[0 0 3 0] EI 7 3 lid 7 2t:$t^t:>^>7lM 

[0 0 3 1 ] [17 3 KfcuT, i«BD±t:flBt:E 
tt S ft fcRS*«tt#« A F io <t CfaftSttfM FM2 1<7) 
SMifr±»H<ftj|»Ji T B A*BBK £ *U *fe*f V T B <D±U 

[0 0 3 2] U7 4 Kj3V>Tliu flttttcfiSff- ( 1 
t7K = 8 7 9A/mt»») , K«t:h>*)H*« 
Sl^ (TMRR) tSLTV^o B7 4*tli, TMR 
R3»*3 6%^1it*aLTV^ifc. fi6ffctf>;frfnJORte 
Kd&S*«#**ifo3 0 (X 7 9 A/m) fiJKiifiv^ 

[0 0 3 3] <MRAM^)»j|tiftIl>MRAMt i 
l±^*V -fe^ h > 2 oco 

aft«tt#^afbo*ifi]**isii:, **v>uu ffiR^^^f^ 

*v*(j\ tSR-r^^"fp]^^^ 0 > **v^± 1 mttss 
[0 0 3 4] IB'tt^tt/cx~^li> >-*y-te/W;:JJr5fetf> 

:^:<ti}^l±it-^^-e^o fit, 

«agt*W*-fk* (TMRR) i***V>iafcr-fe>*L* 

MK«i*fij-c*4o 

[oo3 5] nm (V- K 

[0 0 3 6] <MR AM-fe^O*it>JaT, MRAMO 
ee*ffllfc LT, *S#frU SP5,793,69 7 T&IJB 
SftT^4MRAM*cov^Tfl|jS*iO f lfcft*:KW1- 

[0 0 3 7] 0 7 5liMRAM-fe^7 W k-fe^Sr^-r 

/:7-KIl, 2#J:tf 30±«fci3V»"C2aS+- 4 J: -5 

[0 0 3 8] fit, 7- KHfiitrif y h^ft-e^ift 
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-frfe**)) 9**Jg**tL-CV^ 0 BI7 5 HiJ^Tie^BI 
tlt^tJ:^^ MRAM-fe;V9li7»K*SO±t:y 
y 3> p nS^^-ft- K7 

(MTJ) 8#»«&ftfc»jre**o 

[0 0 3 9] m 7 6 iiMR AM-fe^ 9 <7)Kffffi«i&£ ^"f 
8t*ia-C*4o H7 6^j3V>Tfi7- K*3±£> 

MR AM-tr;v 9 tflj/TLTS ^ y^>SS8 0Ol 
tc 7 — K«3 #ERS*In * cojitz n+y'J ^110 
io ip+yij3>|ll^«|8ft, pn«*Nt-K 
7«^ilTV^ 0 pn^^^ft-K7(iy'Jn> 

KftKi 3»o«»«ir*a[S*L&o 

[0 0 4 0] fU, pn«^t-K7 0±«i:ii 
^>^f >^^7 Kl 2i«ERS^ pn®^^<-f* 
- K7 li* >^X-r *v K 1 2 ^^ITMT J 8t: 

? > x > X * y K l 2 B 9 <£ •? KBEK S ft> * > 
^*-r>** y Kl 2ty'J avKftRl 3C0g»±C 
MP (Chemical Mechanical Polishing) "C^iSffc^tL 
20 tv^o 

[0 0 4 1 ] MT J 8 ti«il«ii-C* Tfrbmiz^ 

(p t ) -es^^tL^T-vyu- Mi5 (mm 1 

Onm) . N i 8iF e wO^-vn >f -e** **t**JJW 
ai«e#«l 6 (JKJJ4 nm) . M n 54 F e 46-CflMfc 3 
fihKm^m 1 8 (^J¥ 1 0 nm) , CoFeU^ 
WtN i si F e i9^-vn>f TMSfiKSfU Btffc^laWB 
5e**tfc5*«tt#«2 0 (JSI¥8nm) , A 1 2O3-C* 
S$tL^F>^W^'J 71 2 2 , ^J?2 nmCOC o F e 
<h8HJ¥2 0 nmON i siF e i9<^«Rt>«JSES ix& v 
30 7 h S^mttf*® 24, Pt -CfllJS; 3 *i& n > * ? M2 

5 ^fitv^o 

[0 0 4 2 ] fcjs. h T« 2 2 ti, Kff 1 - 

2 nmOA 1 SrJftfltffc. r9X"7iftfi|:J: HOOm 
T o r r co«*ffi;T-C 2 5W/c m 2(^;W-SIt 

6 0-24 OCTMILtfffi^Wo 

[0043] ifc, 076 tCii^S^v^^ H^icti^ 

;nf>Y^>^ U >^tv^-r.>^tt, El 7 6t~^ 
40 t^S4MT J 8 «r«»<0J&Jfi1-*o «^<OMT J 8 ti 
y'Jn>Ml2 6tSl^Ti^o BI7 6^ 

ti^^tLTV^v^^ bS2 5likT^ h^tc^ 

[0 0 4 4 ] MT J 8*>«1K h >^^a^ii, 5feUgiK 

tt#JP2 ooatft^mtRii:-^*****:. Rit^lR] 

^^TV^^itS^^o V7h»Itt#i2 4<0 
50 [0 0 4 5] Sfc, MT J 8^iB«h >*/l/«trttt, h 
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>*;wn; rm 2 2 ©II, j3±f>\ -f-CO/s' 1 ; h 

[0 0 4 6] V7h 5£fi£14ffcJi 2 4 li, -Y - v - T * v 
yt. (easy axis) t Bffa £ *l£igHt:<7)^ £7j[6] £«f^ 
i 7 n^i&sn&a :0-f-/-7? v^^S^m-fbfT) 
^•f6]i±2^[p]t & 0, -f-ft-Tft^ ^ 'J-tr-iK^O&it/ 1 
(7) 2 oo-r*- ? H i t^T-§ £o 

[0 0 4 7] ?imt4fr® 2 0 li. mitOTifttf 7 

7 h 2 4 <S>-f - v- 7 ? ->X t Ct?, ^ 

o, MRAMOftft«li:if>f*lB)*fx.*v>J: -9 U 

[0 0 4 8] ico®fl:0^fp]*lll^M'ft(0^fp] (unidir 
ectional anisotropy direct ionO-fESS-j&IRfg) tf 
To V 7 h Mtf 1 2 4 ©'f - y - 7 ^ y Xlt MT 
J 8 <D JE14^7t14 (intrinsic anisotropy) , lE^gljg 
S7j14 (stress induced anisotropy) , Wtfil~>&fS~$' 

[0 0 4 9 ] ;;-C, *t4H7Jl4i:li, S*«tt#J&«tf-*- 

[0050] ifc, HI 7 5 KjjrfJ: 9 IC, MT J 8 li¥ 
V^„ £*Ui, MT J 8C0^lCfeH-t*S*'tt*flJffl 

[0 0 5 1 ] ^tC, 5£ffi814#:JB2 0 OH^-fb^Tj fS]<0 

StL^lD^^mtt^S 1 6 li, *Sfi*ft5i« I 1 1 1 I * 
ittteZm ( II 1 II ffi) ^±CLT)SItio t 
fc, MnFeT*^l>S«ttMl 8 (i, fcJ885i!«B 

[0052] cttibco^tt^sti, m~mmznz>vy 

Ytem&tt-m 2 4CM-V-T? v^W*[6]t|SlC*|pl 
U|6]V^«[#OT-Clt»$*l, £*IKJ:!}, 77 1-M 

[0 0 5 3] £ SifiSttffS 20i RBHrH-tt* 1 8 t 

[6]ti, 7 7 4 0-f-tti •) <>, 

i oT^[6]^^iLlC < < , 7-KItf7 H^-I 
*l**«EK X *)§££.-fZ>mW<Djz& ^co^HT-ti, 
tt#J12 0O«{fc<Z>#|nJliB5£3*L4o £<bH> MT J 

[0 0 5 4 ] <MR AMC0#§^^/l3c^tti Llft^I 
H>JiJ.T, MR AMO^^^JsiU^^ffiLlirffUlo 
V'TStiJU't'&o r Kl^WRfcfH tzKXDV- V tikis i: 
Xf (JM#? 9 - K*i5 i O-'S^ 6r|i Df *) 
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&©£Hg|$ (M7KUX) -C!i#^#^^-L/-^ 
HSfi^ttTv^MT J 8077 h&BBtt&Jf 2 4 O&S 

o 

[0 0 5 5] ^OifO^^(iV7hMttM2 4 
i •) < 4r* J^KKfi-Sfu ± K v 7 h 3fi«tt#: 

[0056] ifc, »#?7- KaLiJirraw^y h«uo 

^;^o fc-tf4<bt£. (Half select) *;KO« 

[005 7] ^co±olZ^ ^t'J"t;V7l/^7-4f 
20 &**8lErt*MTJ 8 UfienSSftfcv* J: 9 KKftSft 

<£> O 

[0 0 5 8] ifc, MRAM-tA/9i:tSjiitlfcf- 
p n«-fry>f K7 fcMT J 8 t«r*ltt^at*i 

ft«FtU4MR AM-fe;U9 h > fail* 
C0T% MR AM*)U 9 OfitffiSlt/hS < 1 4 i k ^ 

[0 0 5 9] MTJ8(DA1 203-C*j£3 ft* h 

*-fr^#LT4ll[^*ft«o 

[0 0 6 0] fit, MRAM-t;V9(7)f-^li, 
ii^mSfLJ: «9 UU^i:/h?v^>xti;WMTJ 8^- 

[ 0 0 6 1 ] jfe^JftWLfcJ: "9 tw, MT J 8 <D h 

40 It 4 9ft iSttft « 2 0 4 1 *5 v * T # < #fl£-r 4 t2 if if Sni" 

4 o 

[0 0 6 2] fi&oT, MT J &<om%Y V^;>«gil±, 
7 7 h 24t 5^^t4^S 2 0^f> ottffi 

HZittho -e-ixt^x., MT J SOiStrtir^/hmaE-C-t- 

4 o 

[0 0 6 3] ftiS, ■fe>^***«»4i-***tt*t«'C 
50 MR AM^9<D^ii;<D^USJ#£-5-;iftV> 0 i 
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tz, MRAM4r;i/9 0tt*ffiL/*Sii*^K4Ej|* 
li, 0 7 5 K^Lfctf y hiBt7- K|[0 71/>fOAt 

[0 0 6 4 ] <»Sii*»ft>filT. MRAMcO#§ii 

[0065] 0 7 7 l£> 07 5 [Z^i~ ^ ^ 'J-b^7 1/^f 
<^flfiiai&El-e*> »9 > 7- K*l -3<OM»»±, tftt 

an*, tti-Ftnf? vmmmmt&s lusststit^ 

& 0 443, H7 8 0RWO«HS:ia*fc». 7-KIl 
-3 £7- K»WL 1 -WL 3, lf7h*4-6*tf^ 
HlBL4-BL6k latS^U^o 
[0 0 6 6] f Lt> 7- K»l -3*5*0** * h^4 

<* KB*T*3*L* P ng^f^t- K7i*Ett£ 

[0 0 6 7 ] ::t\ 7- K*Rl43j:t>*tr^ h«4 «:« 

Wf^CttltiMRA 20 

M-tr^9 a**«lf!$*L&o 
[0 0 6 8] i*^ti^MRAM-b;V4r;H aii, Mv 

[oo6 9] m*iB* iir iwoir^&fr— ^-fe^* 

*rt-CJKL»U»^t"*«»i±. MTJ 8^V7F»H4 

[0 0 7 0] -eft^x., ^IjR-b^-CabiMRAM-b^ 
9b-9e (7- K*li3j:t>*tf v h^U. miffilB^Iw 30 

ft4v^ 0 

[0071] l^l****^ waiB^jiyiwrnaffli 

i: 4£ Q 

[0 0 7 2 ] 443, -b^9aOV7haattfM2 4W 

iftft£<fc ? K»ftS*i£o £43. H7 7i:fi^tli, tf 40 
7 Mft«U«l|iK5 1 *>7- KttUNft!alB5 3 t 2o^T 
-CfllftSitTv^o-e. «3K I b45 i ^ I w»iW* t > 

[0 0 7 31 H78IHf'^Hl4-6 (tf^«BL4 
L 6) 43*^7- KJIll -3 (7-KftWLl-W 
L3) <Dm&&£V s mffi<0? 4 i*LX 

[0 0 7 4 ] 07 8 IZTF-tXd IZ, *§a*WFoe^ h 
»BL4-BL6 0tEli, «**R#IrI K« 
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-WL 3 omi±(imi±Vbi: < . lE^EE 

[0 0 7 5] X*W<4 B**::ii* Cltl^omEEtii-^T 
C04r;V9Op nB^^*- K7 tCiSfe^^^f T 
±7\Z&fcZiriZ> 0 feoT, X? B$U«SIE Ib43 

[0 0 7 6] <a^mL»ft>*^, MRAMOff^ffi 
Libf^Hov^T0 7 7 45*^07 8 *Jflv*T 3 
t^>o 0 7 8 tc^-t J:^ K7- KijftWL lOtE^Vw 
VbKTU\ If? L 4 0«ffi4r Vb*^ V.i: 

±JfT, »U?$*i*:-te;l/9 a <D p ng^^^ft- K 7 IZ 

[0 0 7 7] H*ffiL*li> #»«tfy h«l 5 43*0*6 

L 2 4**0*3 >/*-f WEVwOi i T?$>2> 0 

[0 0 7 8 ] 443, ¥M$l*fl'9 b - 9 e K±5V>Tti7 

nm&yj*- K7 H0 V* f EPfiP$*L*) 60T% -fe;Vrt 

[0 0 7 9 ] S4R4r;V9 > *;i4SJftU * I), 

tf 7 h«g.B L 4 a^-feA/ 9 a ^IoT7- KJftWL 1 ^ 
8KH*-fe>X*at3 0 (H7 7#RB) co^&S^^S 

Ktc43v^T. ^;wo2oo«^jcHJSLT : ?rliJ^tt^ 2 

t4o tit, W**03fe*if*BL-C\ M-biH ate 
<b fit ■f - * SrSc^m-To 
[0 0 8 0] 443, gI7 7O^>Xt«3 0<7)«ft:^ 
tJ:^:, 4r>xm^3 0li> MTJ 8^2o^fttt 

8i:«it&2ia^ta£«»tit*o 

[0 0 8 1 ] T*-^^m Lift, ^7MBL4^7- 

*;v9 a^«ft«UB»i. i^ffilftMi 

[0 0 8 2] 

L J: o W^UJ:^:, 
MRAM-t^^tl^t:(i> if ^ h jftt 7 - K« 
K*jK«r*LTa**»4***o tU> M7K1/ 

[0 0 8 3] *»9i»i±EOJ:dftllH«A*»?Hi"*fc 

MR AM^ittti-^- t lOiftttSo 

[0 0 8 4 ] ifc, ft*OMRAM-fe)l/71/>ft?li, ^ 
4 < <h 1 ofio^'j U>f TfllJK^ix*^ U y 
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[0085] #ssi8i4, ra*** 

Btft»LfcMRAM*ft«t4it t*2<Ogfl!ltt 

& o 

[0 0 8 6] 

miJiWttfto^- Hi, fr 
ft-rft&s££ft, ^4<ttio^h^^jvs^ 

*>co i it>l!tjfa}IgtcD7- K*§UDo *>co l $omii: 
-eft-TftKlfcSft, tfrSE^fc <tfei oob« h 

L> We^ft < £ 1 ool^ h >*;Hg<£»4, MfEv 

tffIE1fc»tf> fcf ? ^£<fcU f it1jfE»£$:CD7- K* 
<0Sft^|fi]i:»LT4 0-5 om<oftm*ii-fz 4 1 K 

sets:£ft£o 

[0 0 8 7] *«Wt«*»*«2ffi«Offl[*ie«l6* 

g< &£4 d ¥ffitlff^*7^ff^::«j&£ftT^£ 0 
[0 0 8 8] *»W^«4B*«3KIR<0««E1i(K« 

m v vm&z. mm?) 7 - k« £ , mjie^i^co tr * h « 

£fJfa*t&CD7- KttfcOXSfflH^ft^ftEKSft, 
Y&<r>mi<r>Mmzzix*fix&m.Zti, TiijfEffS l cosas 

t»i £7>m?if.*^v^2(7)^it(7>m^;& < } ; is^^« l ) 

v HRO»2<OS»ffl^**t-Fit»«sn, iitrfEU 2 CDS 
SBtrnFfE^ 1 o*flJi*.&v>tfiIBIiS2 0*iRtw*»ft4 

[0 0 8 9] *%^(:«*sS*^4i£«c r )?a^:iS'lt^M 
14, fltrSB*l Wffl^tifSi', *rffitt»0 kf -v MRo 

**ti<r>m 2 co±m*^, mie« i cD*?jf.^ «t ifnite^ 2 

W^m^M^ft^ra-SSScDH 1 *±^2<0M0 
SF7>yX^tL, lMMEHS 2 OSJIJ mT 
ffittStOe^ hi»<z>*2w*»K*ft-?^fto*i<&±* 

n^M^ft, ^ft-rftco 3120^11**, ifienico 
mi® 45 4 ymtrK* 2 toticsce * ft* n— » mm^m 

3 43 MO S F7'/yX?^t4o 

[0 0 9 0] #3&9J 5 IE«0«*K«iS« 

(4, tfrfc*iouji)#x.^ga t , tMe*»otf? h*w> 
» 1 OjjSWK-tft-Pft*)* 1 o±*s*t«ais*t, -eft 
-Pftcotl* 2 <D±m«;o J , mltEIS 1 OSS43 i MulEIS 2 
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wma&uc&^sft^ismsa^fc&oai 1 43 x xfm2 <r> 
mos h7>y^ntL, mrta^ 2 0^0 <o 

14, |tJ=ai*SfccO fcf 7 Hft«0»2 0J»»lc-?-^-P*iO»l 

<o±*«*»»i«$tL, ^4L-e'tt<7)»2<7?±ms* s , mfta 

II 1 0^?S43j:U ! -|fJfail2 0m?Jf.(:«M?*t^i$m^<75 
^£*8$3 43 4 0^4 <OMO S l-7>y^?Jtt*o 

[0091] *%mizm&m*m6tmnmmm%tw 

14, frgafgl43 4U f SS2OM0S h 7>y*X5'WW* 

ft«jfa*& 1 co^siip^tc^M^n/-, itf8a^2coMo s 

10 h 7 £|SJ— 3g^SC0^5<7)M0 S ^yy'X? 

£, mrfa»34340 f ^4C0MOS h 9 >v* ft-? 

ftfriESS 1 <o±*swiicsfiRs*tfc, atrial 4 comos 

h7/yy;?iR-ftI<0^6^MOS l-7>y'X? 
£ , £ £ ibdflSx., 1UIE&5 4J4 ^£6 WMO SF7> 

v * 9 <nftm ««i4 , # n * £ & i, m semii * # 

x£»3<£>®i!5il;:8M&£ft&o 
[0 0 9 2] *S&iSK«*lB#£7ffi«W«j*IEtt8« 
14, *«|J|T5!J|LT, Thy **x*flMSi-*«|fc© 
t*7 h ^43 41^^50 7- Kia, 43 4tf\ iftfElt&Okr 

£ft, n<ifeioo8*Fy*^m«»o 
^■t'j-t^, ^ifj&^ft^IlfccD^u -t^r u-f £, 
Ifria^co^^'j u^f tcjS*1S^co^ -Y > v — K 
i^t , ttffa«85:co^ ^& 'j^7i^ff)t>» H*tiELTK 

*<tti w^^'j-tjvru'fss:!^., t(jiattife<7)7 
- K*Rt4, «rsa«»<o>-f Ki«it«r8Etta:o>^ 

1 offi^^tJ-^-ifesr- > com^i i;-eti-e"tL«M? ft, 
30 atrial 1 h coatj (4, satJRiiu 

*^frfa^^cco> >7- k^co 1 *t Bufa«iKccoy<^ 

[0 0 9 3] *«WlC«4Bt*a8ffi<RW«jRiSE1ftSS11 

(4, Htria^ ; fc< t 1 <r>**v*i)VT\"(&*w&M 

K«St, fTia^co^^ l J-b;V7U'l'»Wi* 
H L TgetS $ ft aStco ^ * 'J -t ;v r W SfMII 

i^s^tc^L, «rsaa»o> 'f >7- ma, Dtrsatt 

1 * £ £$jK ? ft * o 
[0094] *skm\zto&m**9KM<>>mf(.fm*iw. 
(4, **»-ex*Lr, 7>'j7*^tiiSt*««© 

50 ^r-^s.ft^^co^^M-b^ru^ £, ifria«!Kc<7) 
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It &co * * 'J -t ;u r v -Y con * \z nfc l T Kt£ $ ft 1* 
&cD>*'J-b;u7 W&^iifci **Lfc, il?*< it> l 

Tv^siRmtco^iiSBic-e-ft-rtL^it^iixTtgi i com 
i oa^^fc^iy- h<7>A*(±, mmvtmiz&zwi 

7 W ifllRil«CD 1 #t K8M*S*lS 0 
[0 0 9 5] 0 KttOttftKttSC 

a*)h: - 7 Hi. ttE^co^'j-t^T wpco«* 
u t ek: s *Lfci**o ^ * >; -t ;u r p -y &mim 
t * s «b tz* l , «te«*o ^ ^ > e - y h mt, frE« 
iO^n-zijue^ HiifflE1£&cD.** 'j-t;vr w 

[0 0 9 6] #f&aJ3K«£«*«i l Ettcoi8»E«2£ 

©ev h«li$J:«W7- KSU i3it>\ gjE«&co 
try HiliUEtX&co7- K*toSE36»(c-e-ft-?*ixE 

UtrE>r >99 9U. ftev7 h5H»tt#«o«fbo«s 

[0 0 9 7] *l&ajtc#*iS*]Bi 2 EftottftEttSS 
gli> «MK^4 <H1 oco$i^ h fltfiB 

^ - v - r 9 v * *rE«»<& tf ? m * iifftEn 

&C07- K*W>jttfc#fijK'ft*t-* <fc 9 KERSit, St 
*lWIBa*Otr-y h*S fclilWEIMfeO?- K*Ott*E 

*|p]i:i&-3t, ffirfB>*'J-t;ur n'*5it)^< lot: 

[oo9 8] *fkWK&z,ft*mi 3tm<7>m%$mm 

tf y hmtmmm&^v- K«tio£g$BK*-*i-r*iE 
is:$*u 4>*< t i> i ookf 

ceo* 'J -tr^t^W^^ft*^-* < i 1 owt'j-t* 
7>-fi, Mf£^*< i 1 oo>tn*7l"fC, 

mrEa*:*> m v v m.is x vmm&v 7 - vmnnm k 
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CO 7- K»O^ja««*«7¥«#<0il?4 < i *> 1 oco 
77'r>at*7 Hi, 'PU < i t 1 oco 75r>a9 
- Kii^i «r«xTV»4 0 
[0 0 9 9] 4 EftOflSSlEtt m 

«t±, WE4>fc < t <i> i oco^^'j -t/urw *w&M 
U Wfa^co^*'J -te;WTi"fi±v h 'J ? ^IfcKE 
RSii, tffE4>&< it lo»77 7yiif7 YVktot 

co^-t'j -t;i/T u-f coge?ijic?&oT, ? f 'j 9 

[0 10 0] *l&^(C«^>iS*«l 5 EttO«*E« « 

«MfSiLt, -7 h y -y ^^*#«i-*ajk 

cotf y h i f/^gfceo 7 — KM. N feiy, ffiEttfkO 
t*7 Himfl£^$:cD7- K^ico^MMU-E-tL-rnes 
< i l oco«tc h >*;u«#**tfttft 
co^*'j-t;wTfl|^;?tL&^* >j-fe;v7V'f i, mllfi^ 
gfeco t* 7 h ijftis i tm&co 7 - KULO^ft < i t 1 7? co 

J:r/7- FltcO^^ < i 4 1 ^ICSEtL LC* 
20 Ii; J; ot§#tJ^i < t t 1 oco^f 9 i, ^ 

4<tU -D<D*v<i/9 i ii£tv^„ 
[0 10 1] 6E*0««|E**6 
SI4, ilS^'i <tUoo^vy^?feJ:^ Htrie^- 
*< fcfc low* u *rfB«Sfc<otrv 

mm$k<v'( >99 9 a, mmm.<vt~v h*m<o*ti 

\zWLWLZtitzWtk<r>m\<0<< >?9 9*-£*., WfBfllSt 
co**/<v*l±, «rE«[«c<0'f ^cogeiSffliJiliR 

30 J^CO^HiJV^T, MEttl&C0t*7 h^CO-g-ft^titC^ 

RE Ltt^Mcftt? HhWBa<om l co * ^ 

[0 10 2] ^:|&0fltC^*It*ai 7ffi«»IAEtt« 
«14> «fffi«»0»7- K**«, 2o***ti:4o-C«»W 

7-mws:at^L, mm®L<Dj > 9 9 9 mm 
&C07- K^co-etL-rttic^jELT, 7- vmrnizw. 

5z.#)\zmffi.£tiZ> X n lz&®Ztitz®.m.<D%2 <D4 >r 

co-f >^^^coaetsfliji«iR*tcoJi«i5tci3v^T, men 

40 8Jrco7- h'&n^ti^tii.zttfc-Lrm^.tfiizmwtztiz 
[0 10 3] *§&^ic#^,|i*ai 8E*J)««Ellt 

His ^^(tu^fflif-yyt, 

*t, «JE^^ < i 1 oO*#fltf - -/SrJDUrti-SJte 

V i , *B> < f - y« ?a □ SB * PB £ X m 1" * £® * 
«i. «fEJKH*«0^«±iBUEIS*ir, ffE^^< 
fct iocoi(i#^ -y 7* inSBicom^e^Srff 
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[0 10 4] 9IB*co««IB«» 
fi li , mil K#co BH □ «»«t ^ rt fl * J: tW« SfilS: 
Sitfc*10lSa«»lti:, iWEai8H*ortKKEtS:S 

[0 10 5] *5^K«&BI*£2 0Ett<50«»E«S 
»l±, «HE^4 < t 6 1 oco^Sff mrts> * 

[0 10 6] «^i:«^«*a2 1 GttoBAIEtttt 

14, KBV7 h5ft«tt#)ii:ra<jE*. **iJ: ») 
[0 10 7] *«W^«&»*^2 2E*tf>«*E1fc3S 
[0 10 8] **WK«&»*:*2 3E«<7>««E«2S 

[0 10 9] *36WH«*I»**2 4E«0»tttt*« 
(4, £H£ttKEK3*Lfc> ^4 < £ t 1 ool» h > 

[0 110] $Plt:#^aM2 5 f£1fccD^1*#:*« 
[0 111] *«9JK«*W#«2 6fSKO^ttff*« 

mz&mmtf, mz'j?% < 1 1 1 b 

»*OT«KER3i'U png^«t^llli 

[0 112] *«WU«&»*«2 7E«<^«14#*« 
ti. ±^^^IS^^ ***«±KER*ftfca* 
&**ffcR^ *8»ii*aMkK±^E«SttfcSO I 
i^ix.^SO I at«±UlttE*»ilt*LTv^o 

[0 113] 

i&w<Dnn<omm <a. %m<r>rm\> 

<**JfcO»llW»«>*»WOjtl*0«JRl £«*M 
RAMI*. M R A M-b ^ SriJ* t * V 7 h Klttfti^ 

- 5 OJS^M^^tJ: 5 i:MRAM-t;u«:EKt* - 
[o i i 4] < a- i . ^S«$;> 

<A-1-1. MRAM-fe)KOilS>Sf, M R AM-tr 
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i:/ftMR AM-te;l/MCJi, n +v 'J >® 1 0 *5 J: tT 

[0 115] fit, p ng^/^t- K7 0±SBHii 
? >^T y K 1 2**EIStS*U pn$^^^ 

- F7li^>nf>^^ * K 1 2 t^LTSSSth 
^Sc^ (Magnetic Tunnel Junction ! MT J) 8 1:1^ 

io 10 1 1 61 MT J 8 tt»lifl|jtT*0, T^^It:> 

(p t ) -cflt^^tL^T-vyi/- h® 1 5 (k« i 

Onm) , N i siF e i9^'<-^ n >f 
S£i&tt#®16 (BIJf4nm) . M n 54 F e 46-Cfllft S 
^l^J^mS^S 1 8 (mm I Onm) , CoFe*^V> 
liN isiF eig^-vn/ftSSSti, ^k^fnJ^Sl 
Se**LfcSiattflcJi 2 0 (SS8nm) , Al 2 0 3 tft 
h >*;W*U 7122, )RJ¥2 nmCOC o F e 
kMI¥2 0 n mCON i siF e i9<7>#BRt*ttlj£; £ flh V 
7h»8ttft|2 4, Ptt«S^^n>^^M2 

[0 117] MT J 8^^TMRAM-t^MC^¥I 

h3S&1*Wi 2 4 comT-^x tf V^lpJKfctt* -Y-v 

(hard axis) b & o 

[0118] <A-l-2. St*OMRAM-fe;vri/>f 
Ol£*fflfc1&W>I3 2 S$OMRAM^^7l/>fO? 
®*ffi^^i- 0 4i3. M R A M-tr ;vm C 1 tifiESW t-#f- 
30 SHtUSLtv^o 

[0 119] B2 H^-Ti -9 5v^:?ffi:SKStL 
^«»<7)7- mwL l co±«fB^*v^T*S6i-4 J: ^ 

^E»*tLfc*»olf 7 HIBL 1 **E 

[0 12 0] f Lt, KiBlis J: trvf ^ Mirftiti 
&#ijat:MRAM-fe^ (Jfllft, #j:-t^k»«;t4» 
MCl«^tiTV^ 0 4i5. #MRAM 
^r;UMC 1 ^«*WU^*£n«i, MRAM-tiVMC 1 

40 [12 H^-TX 9 >s<4Vtmvl*£:X<7)MR AM-b^MC 
1 coxt: >JW€fS]^:iotv^ 0 4 is. M R AM 
^r;VMC 1 OfllJSfi, Wx-JfEl 1 ^^ey-tr^MC 

[0 12 1] BI3 ti^*^MR AM-t^TI/^f tcisv^ 

tJLT^^V^Tli, MR AM-fe;VMC 1 HflESW^M 
Cla.MClb.MClc ^W-l-SrltLTEgOi-** 

[0 12 2] »*ii*B#H, T KU^I«*lT7fcft^ 
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(Biot-Savart) C0&g!jK£*K «*OJH G KWB*** 

[0 12 3] ? moHi:»ttil*t 

Hx. 7-K*OS^:«4t*I#i:Hyino * 

^WtlWL 1 ateXVB L 1 a t LT*l£1-&o 
[0 12 4] 4*5, El 3 tc*frt&«Sltoatix-6*|PlJi, 
hff&B L 1 b K&^Xl*Tfrb±^, MiRV - 

KjRWL 1 a Ki3v>T £T** 0 
[0 12 5] i!4R7- KSWL 1 ajSitfil^tf? hjjft 

bl i b tcBf^KSfc tati-t. M«o*MSI5 (»if?T 

«** f epiP* ii* i«7-K«WLla«J:O f «{ 
fcf y MB L 1 b 0£*«KK*3*l-CV>&MR AM-fe 
;vmci a cow F3iti81&ttV2 4 0«ffcO#[6]a*lia) 

V*Tli, MRAM-t^MC 1 a fcf >*|dJ**9 Oftfil 

[0 12 6] fit, *JU«ttfcJ:*BffcJ**ttUJ: 

»i:iixe>{iRe (l 8 OSig) fcfc4 

[0 12 7] — -€-0±T^tt«i-*7- K«L43 XV 
\£y hi«lO-*UL^««E* J *ixTv^v^a«? (half 
-select) 9-b;VC*^)MRAM-fe;K -J" 4 t> 12 3 U 
tf1"> SSOMR AM-t^MC 1 bKi3v>Tfc. V7 h 

[0 12 8] 445, W?* * h*BL 1 a£J:*ttft«) 
*I«*^MC 1 c li, h«LB LlaO«l)i: 

[0 12 9] 12 4 XlfV*jR<E£**Ofc:ftK4« 
#Hk^> ISH x t H y <7)gMf tMt 
^±fa3m#OM^^^i-o H4 K*5V>T*WK«*H 

k*. K*i:8#Hyt^Ltv^ 0 ifc, mmm&z 

[0 13 0] 
[ft3] 

2/3 2/3 2/3 . rt x 

Hx + H V ^Hk -(3) 

[0131] 04 KiSlt&ttiftliT^f-n^ KffijftiBf 
»£ti*o f It, IffHk^TER* (4) 

V7 hS*«tt<MI2 4 0^lf>rtRiB-r«o 
[0 13 2] 
[ft4] 

2/3 2/3 2/3 
Hx+Hy >Hk -(4) 
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[0 13 3] Sfc, «#H k**TIEft* (5) r^$tt 
V7 hS*«tt#«2 4^^feT>0*Ifi]J±*«FS 

[0 13 4] 
[ft 5] 

2/3 2/3 2/3 / p— \ 

Hx +H V <Hk -<5) 

[0 13 5] se#*«I^)H")U»^i-&«**«B 

«\ • */<-^ottI0*fe**i* (6) 

[0 13 6] 
[ft 6] 

B < R)= -£'-ir " <6) 

[0 13 7] ,/lijSfi&^ Rli*SKI tf*5>OE 

(7) T*S*l*M*^**o 
[0 13 8] 
[ft 7] 

B =JJ. H 

[0 13 9] tot, JSJLT^ft* (8) 
[0 14 0] 
[ft8] 

[0141] ±Eft* 



20 



30 



40 



I 

R 

(8) frb 



C T > 



(8) 



50 



*T*f*£fc, Hx +Hy *4&-<</h$ < 

[0 14 2] »W#feJi±«Lfctt*S*0«kW^*-^ 
v>T. «f H k *ft«tS ^ t^S&MR AM-fe^T 

[0143] <A-l-3. MRAMHr^71/-f<7)M 

AM-t^Tl/^MA 1 0<D±pI!1fJ&£7Fl"o U 5 K^-f 
J: ^ Sv^c5ptT^EKSitfca»<07- KUWL 1 

fcttftOfcf 7 MBL1 **Ett$*iTV*4o 
[0144] -2- LT, 7- K«45 J: VfeTy Mft-eflE* *i 
^^i:MRAM-fe^MC2«^tltv^ 0 4 
*5. MRAM*^MC2W»*li, WittfE 1 

tf-Ct*4v> 0 

[0 14 5] (2 5 KSrfJ: 9 ^> -f- v-X**, 

h«U3<fctf7- mwit4 5«fa< ± 9 k#m 

RAM-b;VMC3i*ER?tiTv>4 0 4*3. *Wlfci3V> 
Tli, 7- K«WL 1 t:Mltli^±i:4 5JK«tt 
"CEKStitv^ot, (El 5 tCTjrf * ? >/*>f 
^TOMR AM-t;VMC 2 >#|qj3&*£j»*±OInj 
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[0 146] HeiiMRAM-fe^rV^MAl 0Ot§ 

j3V*Tti. MRAM-b^MC2t:fiSWt:MC2a, M 
C2b, MC2c OW**WLTEgO"f*»^4**o 
[0147] Jllf? 7 - KUW L 1 aioJ: tfjg*? tf 7 h ft 
BL 1 b*CBf^O****-t-t, (SWT 

6 U43*t-6*8RoaKix**lo]ii, »}Rtf -y h jftB L 1 b 
HUv^T(±T*^±lw, SIR 7- K»WL 1 a Kj3V*T 

[0 14 8] ZOm&VOUPGtimZtlZ JgiR7- K 
8WL 1 a** OfjftRtr ? HftB L 1 bOXiffilc^i 
SfttV^MRAM-fe^MC 1 aOV7 h Si£®t4{$/f 2 

ft £ D U 6 icjsv^Tli, MR AM-t;VMC 2 a O 

[0149] fit, ■bfrxmizzzmitmiimzx 
»w^fi^tr>j±RK (1 8 ommm -t&ztiz* 

[0150] — zoi.TKii.Wtzv- K<Sfti5«trf 

*4MRAM-biK "1 6 K^i", l&OMRA 

M-tr;VMC 2 bfiitmc 2 c Kfcv^T V7MM 
2 4 cox fer>**Ei(£-f-&**jR(EtcjiM^4v»J: 9 

[0151] aHRtr? fsblu k J: 

O^MR-fe/l/MC 2 c f±. jgiRfcf -y h^B L 1 aOJSO 

r»4 5*o^j$T^i-^(7)r\ El 6 t-iS7Fi~& -9 

•e§*U RKS^tv^tt^i^o -ftl*. J1HR7 
- KJSWL 1 a K J: ^at<7)#IK"fe^MC 2 b tcov^ 

[01521 <A-l-4. -€-OteO»J5R«>BI7 
HjS&OB^ 1 ^*<z>te<a«jK0Oi: LT. MRAM-t^T 
1/^MA2 0O^ffi«^^7j^"r o U 7 tc^i-J: ^ £ 

wzmi^mwizixtzmk^v - kuwl i o±as^^ 
-y b^B l i mmzfix^&o 

[0 15 3] f LT> 7- KflLfeJirrif 7 bi^-Clfcift 
MRAM-t;i/MC3(0*jS(±, M x 1*12 1 K ^i" > 

[0154] B7 [ZTj^i-X 7 ^-y-7^yX^ 
fcT* hfcUitf^- 5 * M < J: "9 tC^g-M 
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Tti, 7- KSftWL 1 i:Mltti^i6Tt: 4 5J$«tt 

^TOMRAM-tJVMC 3 COX bf > ;&[nj7j*£^#T<0fn| 

[0 1 5 5] H8J4MRAM-fe;l/T 1/^fMA 2 OOfi 

£v*T(i. MRAM-fe^MC3t:«iW[:MC3a, M 
C3b, MC3 cO«F-g-*WL-CEg|| , t*»-&'<>*&o 
[0156] IK7- K«ftW L 1 a is <£ tfailR t? ? h jj& 
io BL 1 aC^tS^gf^ 

KVX) •ei±«*HxiJJ:O r Hy***S-fri-&o 
[0 15 7] 4i3. H8 Ki3tt&**08fcft&*|nJI±. 

h^B L 1 a KiS^TtiT^JiK, M7- 
k«wl l a ni$v*r«i£*^*"e**o 
[0 15 8] zcnm&mwtftmztiz MRy- y 

IWL 1 aisiVaiRlf v h«ftB L 1 aOS!2S(B^Bt« 
SjiTV^MRAM-fe^MC 3 aCOV7 h 3£fi81£#Jf 2 

^T^tL^o II 8 K45V*Tli, MR AM-tr^MC 3 a CO 

[0159] fir, ttmmzx&mmjjmzx 

o 

[0 16 0] H8 ^^-r*afl?-fe;ve*4ttSSc<0 

MRAM-fe^MC2 bi5J:a f MC2 ci:i$v»T6, 77 

[0 16 1] <A-l-5. MR AM4r;uc0gei5*fD]O 
30 mmit»Xlz, I9-I25^ffl^r, MRAM«feW 

[0 16 2] i-f, *S^B£#H kt:J:M kr>0*|fi1t 

[ 0 1 6 3 ] H 9 i3 X Zfm 1 0 tc, EI 2 Kijri-fiE#^M 
R AM-fe^T W Ki3tt£*£&^NF<0jiiRT KUJ^O 
M R AM-t^MC 1 ><7)^fp]t. 

[0 16 4] H 9 is «t r>*EI 1 0l3v^ x ^#Hxi3J: 

[0165] i/j, m i i is j: tria 1 2 15 u^-r 

MRAM-t^Tk^fMA 1 0 tt * # § 

T K l/^OMR AM-fe^MC 2 a \£ XDjjfat, * 

tL*R|RS^4jB^a#Hk^|fiI^MftS:*5t(fii:,7 

-To 

[0166] m i i tsxxrm 1 2 tc*v>r, s#h x ^ 
kmftSi^2= 9 os^ft^o 

[0 16 7] Sfc, H 1 3i5«t^EI 1 4 EI 7 tc^i" 
50 MR AM-fe^r V^MA 2 0 KJ3*t£#§&*l$tf>»K 
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7 KU^^MRAM-b^MC 3 a<DA tf XDjjfak, -f 

to 

[0 1 6 8] HI 3 £ J: Via 1 4 K*5V»"t\ i&#H x j3 
J: VH y^*:S ** j rat»-fr*Sl3e-***fc. xt:><h*S 

[0 16 9] ISMfHk^ fi8#H 

x45J: VH y fcOH««r^i- 0 - <0M«liEI 4 v^T 

H x I + I H y I =-J^^^ftTt> + &*>*>* - 

0«#Hxi5J:a f Hy Hx=Hy = Hk/ 

[0 17 0] ^ftt^o'tttf, H9& J: VH 1 0 K^-f 
S£*OMRAM-fe^ru>fUi5V^Tt±, SMfHki: 
£ *9*fc 0 1 3 5JK@te£-i*\ 1 8 OJSS 

"C j: h m mjj-\± * n m l t * if > t nifc s ■* 

[0171] — 3fr> EI 1 1 &±Xfm 1 2 i:^tMRAM 
•fe/l'T WMA 1 OUisviTtt, raCtt^«6#0*SS 

£ < It, xifvOEUEfc <?2£ 9 0J££U:Ki-*£ i: 

[0172] HI 3^3<t V0 1 4 tC^MR AM 

■fe^T W MA 2 0 tCj3^T(4. BCH^iff^iS 

[0 17 3] #CK. ^B#Hk^Dt)otUt:>0 
»|6l*j*«fS**»*i:^v^, ^ tf >co^fp]h, -eft 
*<t«Fi"&jB-fr«*H kO*|fiJOM«*:Bll 6 -HI 2 1 
Izm&ttilZTii'to H 1 6 -H2 1 (4H9 -H 1 4 

[0 1 7 4] HI 6i3<t VH 1 7 d&^T. j&#H x £ 
X VH y Xlf^i&f 

[0 1 7 5] H 1 8£ £^H 1 9Kj3V>T, x £ 

iVHyO*SS*»mii:»***3ei--6i:, Xlf>i:|* 
*«#H k#&+A*l*0i2=OflE4:**o 

[0 17 6] H2 0^3 J: VH2 1 tCiSV^T. x & 

«fc VH yO^i 3j&*mC»'fr*«S£i"* ±. *lf>fctt 
^«»H k**4i"ftJSJi^i3= 9 OS^i^^o 

[0 17 7] ffiot, il 6 U/TtW^MRAM-t^ 

7 WK^rii. ^e>«>*fii(i««IH»Six, i 

HI 1 8 DTtMRAM-t^Tl/^fMA 1 0 KiJV>T 
|±, X\s><D^fal*^<k\zmi$ZirL2> X ■? 
frfotl**** 02Oi:*tMRAMt;P71/^MA2O 
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[0 17 8] ja±*>#»**&, HI 3*5itflB2 0 1:* 
tMRAM^JV7l/^MA2 0O««^^fflL, If v h 

m& x w - KiBinat+watoipj s * - 1 **a 

[0 17 9] H2 2 5$X VH 2 3(4. MRAM-t^T V 
^fMA2 0^tSC^v^, [2 8 fcH&KfcjffioaEft* 
JttJRtf y h®LB L 1 a Kj3V*TliT***>±^ 
io MiRV- KiWL 1 a K#v*Ttt;fo^&^**»'fi'0 
#£;&^B#03i4R7 Kl/^COMRAM-fe;VMC 3 aO* 
\£>0>1ilti£s -€-tL*JRCS*4j||f-fr«*HkO*rtiO 

[0180]EI22j3J:tH2 2 3 K*3V*T, ®#Hx£> 
J:VH yO*§ S**mt»-fr*r«5ei"*i:. Xlfviift 
-fr«*Hk**4i-ft*ii«4= 180J$<h&*9,xt:> 

[0 18 1] £tz, H2 4*3«£t>*H2 5(4, MRAM-tr 
20 ^7l/>fMA2 0O*lS[:fi^-c > «aEOSEii&*|p] 

a*?bT y h*&B L 1 a K^Xi±±^hT\z^ IK 
9- K«WL 1 a tC*5V*r«±*^e>£fc iotV^S^ 
jgiRT KU^OMRAMt;VMC 3 a CO 
XMXD-Xlftt, -€-*L«rlt«pi-*tt^«#HkO*lp]<0 

H«***;«iu*ltv** 0 

[0 18 2] £i3. H2 2 0*§^<h.tb-<T. tf y h*£ 

[0183] H2 4i3<tVH2 5K#V>-C, ^#Hx*5 
J: lFHyO*§S#m Xlf^tfe 
30 ^fiS*Hk* ? *-rftJSti^5=OJSi:*»9, A\£><Djj 

m t * i ^ f*- ^ t » * a tr»* a l «* 

[0 18 4] H22J31VH2 4 OfpJtL^iSi: 

[0 1 8 5] < A- 2. f*ffl»*>J£Jl±»SLfcJ:^ 
(Z, «^t:§^Hl(7)iI 1 OMR AMKifUJ, M 
RAM-fe^*i«nV7 hMttft§2 4 
40 If ^ hm&X K«HitLT»*U4 

[0 18 6] 3^. I1R7 Kl/^tCi3tt^MRAM-t;W 

50 4o 
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[0 18 7] <B. Hjfctf>»jR2 > 
R AM lis MR AM-trJV71/^ <D\£ y htiLtsXW- K 

ati*i^Mosh7>y^^t vf ? mt»*« 

[0 1 8 8] <B - 1 . ggfit)&> 
<B-1-1. MR AMO^ftlf j£>[§]2 6 93 <D 

*«9> MR AM-t^7 b«C A<h, jgi2[l]B&£^ 

[0189] H2 6 Ki*v*T\ £||T 7 r (co 

lumn address buffer) CABIi, ?0T Kl/Xfit*$ 
fit L> m^riKIR. **VM±. ±i»SLT?ijT*n-^CD 

[0 19 0] yiJfrz-^C Dl±. ?'JT Kl/^flf ^rn 
-Kb. fn - KLfcffl**v)i/fyi/^tMUX;:ai 

[0191] -7;uf-^ 0 V^^MUXii, r*n- KStLfc 
««PEIRCRWli:fifS:ffiiU ?iJSc^m L/» S & 

1 jhjmeb&c rw 1 frbit, a^ai> **vm±. 

& o 

[0 1 9 2 ] ffT KV^a* 777 (row address buffe 
r) RAB(i, ff T KU U ff-^£Kfc. 

&&VM4, iltlLtff73-yRDi:ai*t&o 

[0 19 3] ftT^-VRDl±ftT Kl/^<lf^f^- 

L/WZ&^m 1 ifflHSKRRW 1 Kff-tSraj* 
U 1?R*ffiL/*Sji*»llWWBlBRRWl*C> 
14. R*ttiU **VW±, *§&*Kfai:T31#? r 7-- K 

[0 19 4] ifz, MRAM-t^TI/^MCA^^ Bc<& 
ffiLfcT*-** *£W4. MRAM-b;V7l/^MCAi: 

[0 19 5] £43, tf^ hi(l^)1fi*Ji^Ji3riJtt*mL/ 
»Sa**2#J»ElttCRW2#»«S*l, 7- mo 
ffi^SS K tttrtt* tH L / # S ii* £ 2 *!JftP R R W 2 

[0196] <B - 1 - 2 . MR AM<Dwtffl&$L>m2 
7 14, M2 6 tC^-tMR AMO-9 ^ "7° V ^ ^M 
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r I OB^iv^:Ki:ov^OilSi^^Ltv^o 
f tz, nT 7 r C A Bi3 JiXfffT 

77 R AB^o^TJ±flEaW^ia^*r4f*Lfv*4o * 
is. 112 7 C^tflf^MRAMliMRAM 1 0 0 <hD? 

[0 19 7] H2 7KiSV>T, MRAM-feiVTl/^fMC 
A 14, MRAM-t^MC 1 1 , MC 2 1 , MCI 2 £ 4 
tfMC 2 2ttUv^ 0 MJlOMR AM-fe;Vk, J8£t 
(MTJ) k p nSte-*^*- K^jtMJC 
10 U 127 KiS^Tt4, MT J StpJ 

[0 1 9 8] MT J SrpTSJJSSt-CSt-roti, MTJ^i 

5g) Hi3V>-C> M#<7)^ tf >3i*ra— 2j|fil4:|nJV*TV*£» 

20 £ G ftot, :WS}Kli2o(7)gM^|-t^:i: 
[0 19 9] MRAM-fe^MC 1 1 (4, If 7 hij&B L 1 

1 7- KftwL 1 t<Dr${zmmmztifzoj$zm.tiiR 1 

1 iS4^-f t-KDl 1 MR AM4:Jl/MC 2 

1 14, tfyHlBLli7- KSWL 2 OlWKityiJft 
aSiifcnTSEJSfitR 2 1 KD 2 1 

U MR AM-t^MC 1 2 14, tf 7 h»B L 2 ^9- K 
«WL 1 k^IBHE9iJ»»tSafc^ras«gtR 1 2is4^ 
- KD 1 2 t^TU MR AM-fe^MC 2 2 li, tf 
30 y h^B L 2 t 7 - K«WL 2 £ <DHUtt?lJgM£ S *l£ 
pJ^SJ/lR 2 2i3 4 0 f ^'f *-KD 2 2 4:*Ltv>-5 0 
[0 2 0 0] tf * h«B L 1 is <t^B L 2 (4, ?ijf^m 
L/»S&**2W«l|IIttCRW2^i5V»T, ^rtt^ti 
NMOS F7>y^^MNl liitfMN2 l^^LT 

T> NMO S h 7 y ^MN 1 1 i5 4 tfMN 2 1 CO K 
V>f>«SlCi4, -ttL-ptLNMO S h y y y7 ^MN 1 
2^4^MN 2 2 0 KV^f >«*rt*8M*3*U NMOS 
F7>y^^MNl 2 43<tU r MN2 2 0V-^KffiHt4 
40 v-^«KVss**-^-x.?>*L*fl|jacfc4oTV^o 

[0201] i fc, NMO S b 7 > yX^MN 1 K M 
N 1 2 > MN 2 1 iiiVMN 2 2<OY- YWMWt, * 
tim, N A N D y— hNDK ND2, N D 3 i3 4 ^ 
ND4<7)ffii/d s 4x.^, NAND^-fNDl-ND 
4 ^tL-PtL03o^A*li*7;i/f"/i/^tMUXi:S 

[0 2 0 2 ] tr? HftB L 1 iS-fctfB L 2 li, ?>Jf%^ai 
L/»^a^« 1 ftiJ«EIKCRW 1 ^43V^T, f-ix-Pn 
NMOS h7>yX^MNl 3, PlS£tSStR 3 lis 4^ 
so MN 2 3. nTSEffitnlR 3 2 Jr^LT Kl/^f >KEEVdd* ? 
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y^^MN 1 3 io ct LFM N 2 3 CO K i"f >llCli, * 
tL^JiNMOS F7>y^^MN 1 4j3<fcO f MN2 4 CO 
Kl/r/IWS^tL, NMOS F7>yX^MNl 
4 4$itTMN 2 4(7)V-xlgt:iiv»xl!£Vss* ? 4 

[0 2 0 3 ] 4£. NMOSf7>y^^MN13i3J: 

■fe > * T > 7° £ * tr v ;v ~f V ? ^ M U X \z fc « ft $ ft 

[0204] ttz, NM0Sf7>yX^MN13, M 
N 1 4, MN 2 3i3<t^MN 2 4 coy- hSffitCli, Z 
tlirtl, N A N D Y— h N D 5 N ND6, N D 7 £ J: 
N D 8 CO ffi ^ x. h ti^ NANDy-FNDl-ND 
4 tfO^ft-Tftco 3 ocoAJ(iv;i/f yi/^tMUXi:g 

[ 0 2 0 5 ] 7- K«WL 1 teXlFWL 2 ti. tf«*Hi 
L/»*a**l««lia»RRWl £iiv*T. -tit-fft 
NMOS F7>yX^QNl 1 *5 itfQN 2 U^Lt 
KW >*EEV»**#x.?>fL*fl|jfti:4roTV^ 0 L 
t\ NMOS h7yyX^QN 1 1 ±5 <J: (fQN 2 1 co K 
W ffiftiNMO S h7>yX^QNl 

2i3i:^QN 2 2 CO KW > WS^SM* S *U NMOS 
l>7/yX^QNl 2 * J: JfQN 2 2 0V-^l|i:ii 
v-xlffVss#4x5)ft**«t4oTv^ 0 

[0206] Sfc, NMOSh7>yX^QNl h Q 
N12, QN 2 1 i3 X ^QN 2 2 h WKUtffT'ri 

[0 2 0 7] 7- KIWL 1 J3 J: OTL 2 li, flSk&ffl 
L/*§&**2ftU»IS!»R RW2 ICjsv^T, *ti**ti 
NMOS h7yyX^QNl 3UiVQN 1 4£^LT 

[0208] 4&> d2 7"Cli^ MR AM-t;U71/^M 
C A*2fi : 2?iJ^-b;ur W i: LTv^^ tTfcyilO* 

[0209] <B-2. *Mfrft>£lT\ m 2 7 -0 2 
9 iffl^TMRAM 1 0 0 COffrtfUCO V>Ttft^-f £ 0 H 
2 8 tf> l^ffi L15 i^Sii*^^ MR AM 1 0 0 
K^t ^ * >mr~ Ft* 

[0 2 10] 112 8 HiSV^Tli. -fe > *W, : M<D 9 4 ^ > 
K MR AM-b;VMC 1KMC2KMC1 
2<DW£&&t$±tfmfr&L1 l zmLX<D, 7- Kill* J: 

ttttt:, NMOSh7>y^^MNl K MN 1 
2. MN 1 3*3 «fc t>*MN 1 4<D&*<DY- fmHtC#x. 

>yfr-h, NMOSF7>y^^QNl K QN1 
2i3J:a f QN 1 3 or- h hSS 
Vwk Vw2*5J:a f Vw3?>*'f ^ — K Js<t^N 
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MOSf7>y^^MNl 3 <7) V-X^ffiVsiCO^ >f S 
[02111 ifc, H28 Ki3V*t\ 7- K«ll5 JiOfbT 

[0 2 12] #MRAM-b;M:iip nl^f^- K*« 
^ttlX^&COT, 7 9 W<4 BSFKIiSSf^-f *~ KCO 

p nm&izmsu rxwrnuztiz t *> 7- k«u3 

i^-; hi»^JiKJ£Vwi5J:U f Vb* t en*nStL* 0 4 
10 i2 7 K^i" <fc -5 Kl*7- K$UC# 

v- K**»«3*t& J: n K*0c$*itv>&cot% Vw> 
Vbtf>M«i 4£ «£ 7 i:fiS?iiio 
[0 2 13] BLTUiJV^-CJi, WEVb=V-*«EEV 

o 

[0214] < B - 2 - 1 . W<>f tt3^>H 2 8C 

ffiVw> 3lX<D\£v h*ftti«EEVb^nSD^tt^>o 
HSt4/:^C, 02 8(:St4o^)NMOSh7yy 
20 X^MNl K MN1 2 N MN 1 3 33 <£ t/MN 1 4 **R 

[0 2 1 5| t^bi,, >/sMB#H(i N NMOS F 
7 >yX^MN 1 1 jSi^MN 1 3 *** 4£ «t 

d hSEVnis J: Wi3KV-xmEEVss**#* 

NMOS h7>v^^MN 1 2*5iVMN 1 4** 
44 X n \zY- hmEEViais J: tfVufc K W 

[0 2 16] ifc. NMOS F7>yX^QNl 1 *** 
>tKS^ 4^ i ^ tcy- h mi±V wi££P}JDU NMOS 
so f7>yX^QNl 2i*t7ttgt44J: n \zf~ M 
KVw2^epj!JDL, NMOSF7>y^^QN13»7 

[0 2 1 7] 4*3. NMOS F7>y^^QNl lliV 

-xita»Ki/>f v«ffivuD^*«c $*iTv>£co-e. r 

- hSIEVwi^: LT(iVDD+ A VDDC0mJ±££P£n1-£ o 
^ tz£>X$>2>o 

[0 2 18] icote*. fcf y hiHB L 1 Kt± v-*«EE 
Vss^x.^^l. 7- KSWL 1 Hii Kl/^ >mffiVDD 

40 ^X.^tl^)o 

[0219] <B-2-2. t^Mttil (yJh 
1 ) >MRAM-t;VMC 1 \\Z7*-9 f 1 J 
(Xkf>0*lp]*RCS*-6) 

1 fc««Vf ^ h*tB L 1 \zmtLifct'&1L1Pi!>*o El 2 
7 t:*tMR AM 1 0 0"Cti, tf ^ h HO*^5l*|plic 

[0 2 2 0] dOJft'fr. NMO S F7>yX^MNl 1 
iJjzVMN 1 4 L, NMOSf7>yX^ 

MN 1 2 1 3 ^^7tt^^i-^o tz L . N 

so MO S h 7 > yX^MN 1 1 (iv-^lWK^^f >m 
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vdd+ a VDD^*J±*enin-f ^>o 

[0 2 2 1 ] d<7>*t*, tf 7 MSB L 1 SrSEtL^IEat I 

[0 2 2 2 ] NMOSf7>vX^QNl 1 43 J: 

^QNl 3*t>tltL, NMOSh7>yX^QN 
1 2 *t7tltt Si t-C. MiRV- K«WL 1 £l± 
H2 7^£*^*-^!nj3i*or«8IEIWD**at*L*^i:*-4: 
£o NMOSh7>y^^QNl 1 (±V-^1W K V 

LTti Vdd+ A VDD^mil^entJD-t^o 
[0223] Z<D£ n 3tiR7- KUWL 1 is J: 

H1"*S&#K * 0 . MR AM-tMC 1 lOMTJOV 

[0224] < B - 2 - 3 . m&fc DRSR 1 ( U — K 
1) >MR AM-t^MC 1 1 \Zfr£ih£tifzr- ? 

r 1 J *R*Hi MR AM-tJVMC 1 1(7)/^ 
-KD1 1 T**0WraU > xmili I sc 

*8Ei- 0 dO-feV*** Isc^MRAM-t^MC 1 1* 

ftT^s?-cf-^' roj a* ru zpm-t&o 

[ 0 2 2 5 ] ^t-KDl 1 tZjllI^M TXimu-tZ> 
tztbiz, K8WL 1 tc«JEV b *. h 

IBLH:tEVw^W^o iott»**«-t*fc 
NM0Sb7'/y^^MNl 1 UitfMN 1 3 t 
NMOSf7>vX^MN12i3J:^M 

N 1 4 £*-7i*g^ir-&o 

[ 0 2 2 6 ] tz tz L s NM0Sf7>yX^MNl 1 *3 
V ni3 J: tfV 13 £ L X Vdd+ A VDDO*JE**6|lin 2 ft- 

O 

[0227] ClOt Kl/XCOMRAM-t^ 
MC 2 2 Op ng^*^ KD2 2 Kli, ffl/<>f 

(7-K*WL2HtEVf, tf hJRB L 2 K«E 
Vb) **EPSDS*Lfc4 £ 0 > ¥3HRTKU*OMR 
AM-t^MC 1 2 is X U*MC 2 lO^^t-KDl 2 43 
J:^D2 lUiilfii^i^tLf (O^MT*) , M 
RAM-bMCl 2 , MC 2 1 iJitfMC 2 2 K«SlEli 
5iEft& v^ 0 

[0 2 2 8 ] ::t% olfSffiR 1 1 (titot>MT 
J) O2oo*£tfc«<7)7 SSv^ottSrRH, fiv^ 
Offi* RLt "f*o 

[0 2 2 9] M R AM*b^M C 1 1 co> y -fe^Srfitii 
S^r>Xt« Iscf*> MTJOjgfitfit nJSE« 
t/CRllOtt) ta^^^fb^o MTJOj£fW 
R H 43 i: ^RLOt §0-fe>^«atO<t* Il^J:^ iHt 
Rh>RlT^^OT\ I H > lLi , * , 3l^o 

[ 0 2 3 0] MRAM^r^MC 1 1 fcli-te V****^ 
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ft£/c*6, NMOS F7>yX^MNl 307-^11 
(v;vf7 p V^tMUXl:gi) 0«EEVsili> K U >f 
>mi±VDDi: 0 fe1BT"t&o 

[ 0 2 3 1 ] d<7)ma»Tt±««h>*^«SL*^ffi# 

[0232] <B-2-4. W^&^tmo {? 4 h 
0) >MRAM-t;VMC 1 1 i:f-^ TOJ £#£&tr 

|B]a*$£i:ft&£T*&o dixSrHS+^fc*, NMOS 
h7>y^^MN 1 1 is itfMN 1 4 i^rV^mt L> 
NMOS F7>yX^MNl 2 43«fcl/MN 1 3 **>tt 

[0 2 3 3 ] tf^y MBL 1 tSttL*** I 

BTiiU2 7<7)T^±^ft^oTS£ft&d ki:44 0 
[0234] <B-2-5. tt*tBL#UB!0 (U-K 
0) >MR AM-b^MC 1 1 \,z9&&$ tltz-7-9 

1 . MN 12, MN 1 3 43 .fctfMN 1 4 Olbftli, fS«& 

1-7"- ? A* r 0 J (7)^^NM0 S F7>yX^MN 1 

3ov-^««o«ffvsit> i^stf-^^ ru 
o«^-omi±vsitom/±^A vt±. «*h 

<nmtm (Rh-Rl) /RL^tt**** < « 

* o mi±M A V A** § v> ti f4r >X7> 7 B T^Hit § £ 

30 [0 2 3 5] 129 y^^mK^mt 

T J i:fflDt^/M7^tE^, S#i:IMf>^« 
a^^lW I (Rh-Rl) /RlI £^1" 0 443, 12 
9 Kli, £*iitMCK9!LfcMT J X$>Z> V 

<h h >*;ws'U 71^- 2itt^ 2 1fi^h 

[ 0 2 3 6 ] 112 9*^W* J: d ^> (#^^^2 1) 

wii. p nm&VJ *- KuepSD*ix*«EEJ: >) 0. 1 
V«tt*v*WErt*aS LV\, dcomSii. NMOS h7 
Vy^^MN 1 1 tMN 1 3 <DY— h mi± Vdd+ A Vdd 

[ 0 2 3 7] 21i^h>^;vg^Sfii:o 
^TB3 0 ^ffl^Tplt^o S3 0 i:^t J: 9 2 
»««b>*>u**«i, *lMtt#iAFl> 
ItftiFM K |H >^;u/^j 71TBK V "7 b 5* 
so at41$SFMS. f 2 F>^;M'J7iTB2> I2S 
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5* rat** m a f 2 wmm sftti*t<ruv^ 0 

[0 2 3 8] -CO «fc 3 *«J«Ki3V*T. * 1*5 «fc 2 
R»«14#JiAF 1 fiilfAF 20SHA^ iVTB 
WK«EEVx*^SnLrt:»£\ *lfiJ:0 f *2Oh>* 
;W*U 7f TB 1 id X If TB 2 |:liVx/2f ootE 

[0 2 3 9 ] JMKfth >*/U»-fr*>»-frKH:*flE 

v x ^b y»jRt;:;*^& -rite ^ 

[0240] <B-3. ft»»*>H±R«LfcJ:^ 

R AM-fc^TW MC ACOtf y bM*3<£CK7- K»<OM 
St:, WBE*lBL/»Sji*»l«*lia»CRWl*J: 
mt/*§^^^2*lJ»{llfi&CRW2^«x.. 

1 OMO S F7>yX^ (MN 1 1 , MN2K MN1 
3. MN2 3) > Vf y b«fc«KVss£ 2 
(DUO SF7>yX^ (MN 1 2, MN 2 2 . MN 1 

4 . MN 2 4 ) t £*LTV*£CDT, NMO S b 7 > v 

§*SEH1-*-£**-C§, MTJ*i«t*V7ha« 
tt#«0^e>0*|p]4:tt*lc*3E-e#*o &*3, NM 

05 b 7 > v* ^MN 1 1 *5 JzO'MN 1 2 . MN 2 1*3 
XX/UN2 2, MN1 3*J:tfMN14, MN23J3]: 
VMN 2 4 li, tf y HftOM**BO»*(53fe*r, «EVdd 
*>^)VMiSEEVss^^U^#x.'i>-^^T§^cOT. $J 

of »1- £ r £ ^T § & o 
[0 2 4 1 ] yiJ»*mL/»§a**l«l»ElK 
C RW 1 coJtlSIS 1 COMO Sh7 >v7 * fi-fe >XT > 
y*^tf^;V^yi^^-9-MUX^»fic$tLTV^C0T. 
7*-*OJ0Mtffi LBf n-fe >*«SEfcieB1"*WE*v/u 

[0242] <B-4. >#«^«4*Jfco 
!&1&2<D93&m\ t LT, 03 1 HMRAM 2 0 0 iff* 
-to MRAM2 0 0liH2 7t»v^R«UM 

RAM 1 0 0 t tii3rra«co«fiB;**LTJ3 0 . ^&£co 
t±MR AM 1 0 0 Kistt&NMO S b 7 >v^^MN 1 

1. MN 1 3 > MN 2 K MN 2 3 > QN1 1 
N 2 K coft*? PMO SF7>y^^MPl 1, 

MP13. MP 2 L M P 2 3 > QP1 1 *3 J: V*Q P 2 
1 £t£tt> PMOS h7>y^^MP 1 1 *3<£ 

NMO S b 7>yX^MN 1 2 coy- Hti:NAND 
¥- b ND 1 1 PMOSf7>v^^M 
P 2 USJ^NMOS F7>y^^MN2 2<F>Y- bm 
ii:NANDy-hND120tti*H^ A;*K PM 
O S b 7 >yX*MP 1 3*3 i^NMO S F7>yX^ 
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MN 1 4 coy- MitlNAND^- bND 1 3 <7)&t) 
Sr-^-x., PMOSh7^y^^MP236J:0 f NMOS 
b 7 >yX*MN 2 4 coy- HIt:NANDy- b N 
D 1 4com**-^x.T, r- b A2j*#iHfcL"CV** jft 
T cfc & 0 

[0 2 4 3 ] El 2 7 lOTtMRAM 1 0 0 UUl/»Tl±, 
NMO S b 7 >y**MN 1 K MN13CO, MN 2 1 
*3<tW f MN2 3 or- bKl±, *>ttS8frCl5V^TVDD + 
A VDDCOmffi^ntJP^tl^COT. HtffiKVDDL** 
io *i^ftv>NMO S F7>yX^MNl 2 > MN 1 4. 
MN2 2^J:^MN2 4i:Jt<t> Y~ Vmmti&Kfrfr 

[0244] 1*14**?)^ 93 1 i:^tMRAM2 0 

0 KJsnTli, PMO S b 7 >yX^MP 1 1 , MP 1 
3, MP 2 1 iSitTMP 2 3 iSfflt*:tt, y- b 
^Vi»^±C0*flES:gpSD*i*^«trO-C, y- b feftlS 

[0245] Sfc, PMO S b 7 >y^^MP 1 1 , M 
P 1 3. MP 2 1 2 3 £ SUB -J" £ .1 i T. N 

20 MO S b 9 > ?MN 1 2 . MN 1 4 . MN 2 2 

V?MN2 4tY-h\t}<V&mit*m2>Zttf-C&, P 
MO S b 7 y yy; *MP 1 1 *3 J: IKNMO S b 7 >y* 
*MN12, PMOS b^yyX^MP 2 1 ^i^NM 
OSF7>yX^MN22, PMOSF7>y^^MP 

1 3 *3 iCTNMO S b 7 y V7, ^MN 1 4 . PMOSb 
7 y y^^MP 2 3 *3 «t CKNMO S b 7 >yX^MN 2 
4(i-f>/^-^ (K7^/<> /*y7r) iMJ&L, MR 
AM 1 0 0 HJt^TtB»***fi«-CS*o 

[0 2 4 6 ] g]3 2 Ji. m&&L&£Z>*1t&&frV$<D, 
30 MR AM 2 0 OU*3tt^#fimit*3i:(^SJEO^>f ^ y 

[0247] MRAM200 tC*3V*T(i. PMO S b 7 
yyX ^MP 1 1 , MP 1 3^ NMOS b 7>yX^ 
MN 1 2 . MN 1 4 co-etL-Pttor- b A#£*JiffcL 

tv^cot, bmffiv 11*5 iirv 120^ >f ^ y^^- 

-V- b L t * 0 , itzY- Y*S.Viz&±XfV\i<0 

[0248] Sfc. PMOSf7>y^^QPl UN 
MOSF7>yX^QNl 2 0y~ bA***aft (P 
40 MOS b7>y**QP 2 1 ^NMOS b 7 > y r X ^ Q 
N 2 2 coy- bAJtl^tt) LTV^OT. Y~ b «J± 
Vwi*5 J: ^Vw2C0 ^ ^ 5 y -V - b L i: & * ^\ 
at*W4ttftJ4MR AM 1 0 0 fcBCr*a 0 

[0 2 4 9] ^*3. *ffi|tCl5V*T(±, mEEVb=V-X 
SJEVss, KJ±Vw= KW >*ffiVuoi:a3ELTv» 
*o -t*fc*>, M J TO«FttA»H2 9 ^LfctOt H 
LT*^»^^Ji % K U>f ySI±VDDti#MR AM-fe^ 
cOp nm&yj K^EPiP$ix4*EJC0. 1 V^J£ 

50 [0 2 5 0] it H^Ji^SftV^*, MR AM 1 0 0 
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[0 2 5 1 ] <B-5. JE®«2 >*»WU«**1S^ 
^)tIM2 <h It, El 3 3 HM RAM 3 0 0 £tf 
-fo&is, MRAM300liH3 1 Srfflv^Ttfi^ LtzM 

liPMOS F7>yX^MP 1 1 is <fc N M O S h7> 
vX*MN12, PMO S h 7 > ^MP 1 3 is J: 0* 
NMO S h 7 > ^MN 1 4 . P M O S h 7 > ? 
MP 2 IfiiVNMOS h7>vX*MN2 2, PMO 
S h7>y^^MP2 3 is XI/NMO S h 7 >VX9M 
N 2 4 CD-E-tl-PJlGO KU-f >liHi:^ NMOSf7> 
?MN 1 5 , MN16. MN 2 5 . MN26 Srflr A 
LfcjSCfc, PMO S h7>yX^QP 1 1 is J: NMO 
S h7>y^^QN 1 2. PMOS f 7>yX^QP 2 
lfei^NMOS f7>yX^QN2 2 O-tit-PtLW K 
W >*HHU^ NMOS h7>v**QN li3<tO*Q 
N 2 i#AU:it*4fl 
[0252] fci3. NMOSf7yy^^MNl 5, M 
N 1 6. MN25. MN26, QN 1 is J: XfQ N 2<T>¥ 

-^mI±^i^ a:at«EVGGUB3c&*L*o 

[0 2 5 3] :tL^NMO S h 7 > *<Dgtfjl2\ 
U -^«SltOfi:«-C*&o 1~^^>^> MOSFETO'J 
-*S«Eli, >*^*t*i:jBHt4BTBT 

(Band to band tunneling) TAT (Trap Assisted Tu 
nneling) ^ V4 3r>ik (Impact Ionization) 

^SRH (Schockley-Read-hall process) 

[0 2 5 4 ] 'J-^tiitS:ft*t4i:ii, KW 
«**fii(t-riitfA< > Wx.tfPMOSh7>yX^M 
PI 1 is itTNMO S h 7 > y^^MN 1 2 O K W > 
HBtNMO S Fyyy^^MNl 5 £J#AU NM 
OSf7 > yX^MN 1 5 <DY- 
EE (---clittffiVGG) t: 3 SSt^-^i:J: *K NMO 
Sh7>vX^MNl 2 is icKMN 1 5 \z-$i_btiZ> K 

[0 2 5 5 ] mi±VGG^VDD/2 + Vthn (N 

MOS h 7>yX^MN 1 SOLSv^ISE) t-lx^ 
U NMO S h 7 >yX ^MN 1 5 J"S^t >«ICt 
h X n i:4x.^c t^t^ NMOS F7>y^^MN 1 
2ri*:* Vtt^U&o*:*^ NMOSf7>vX^MN 

4 <9 . tfitfiSMWK «t 0 NMOS h 7 y^^MN 1 2 is 
itfMN 1 5 tc infra* h P^lff ( Kl/>f >SJE 
Vdd) j6**L < %2>fztb, MN 1 2 isitfMN 1 5 <0 h 
-*;i/0!>y -^*«Eli, NMO S h 7 > *MN 1 5 
*ifAL4v*»£\ t^^^NMOS F7>yX^MN 
1 2 /itto^^co 1 ; -^KSKHJt^T. 
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[ 0 2 5 6 ] &i3, mi±VGG* Vdd/2 + Vthn^: Ltz 
<D\±, ZZ tf>R56K J: Y) NMO S h 7 > ^MN 1 2 is 
il^MN 1 5 HJpfr** h U^*BE***L<«/h^4* 

[0 2 5 7] W±cO^*Ji. NMOS h 7 > *MN 
1 6, MN 2 SiSJi^MN 2 6 Ki3V*T & |WI«-e*>&o 

[ 0 2 5 8] itz, PMOS h7>vX^QP 1 1 is <£ 
10 If NMO S h 7 > * QN 1 2 , PMOSh7>v* 
*QP 2 liSitfNMOS h7>v**QN2 2C0>eti 
-FtLO Kl/^ >ttWi:»ALfcNMO S > 7 > 9 
QNlfeJ:D f QN2CJ:ot() U - ^«aE**«^ft« 

[0 2 5 9 ] ifc, JJl±^BlWlwi5V^rti, 

20 [0 2 6 0] ifc, MRAM-b^p nS^^^ft- K 
aOftfr^K, MOSFET^TFT (Thin Fi lm Trans 1 
stor) *°~7 h 7 >yX^fOt >/*7#14£ 

[0 2 6 1 ] < C. HJfeOff^3 > 

[0262] -r^^^. EO^jset**^, ss^oft^ 
^: (9) -e^x.*b*i£ 0 

[0 2 6 3] 
[ft 9] 

R = P "S- .»(9) 
[ 0 2 6 4] E«U%tt«<9IE«: I tt*t, m 

»**p*±** (10) -e^x.^ti^ 0 

[0 2 6 5] 
[*10] 



[0 2 6 6 ] ^oT, E«Oft$ 1 *ffl< + tH« 
»**«ft«1-*ii:*»*l-6o WiLtf, E«*2»«+& 
t, S*t*l±2*01i:4*), n^#J (fc^L, nil 
2tt±cO^^:) •r^>^, ****ttn^ 1 tcft *K M 

[0 2 6 7] Sfe, BC7-K»i:S«LTv^^^'J 

50 7- Kj»teai-*«^a««FHA»iijnL, rSii 
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[0 2 6 8] LfrL&ifih. 7- K«l«:a»0-9-r7- 

vm^v teaser n * «< - 1 #-cs, 

K*v>Tfcra«-C**o BIT, *»9§0*IlW>JgJR3 
«4MRAM^#«4**i:ov>TR«t*o 

[0269] < C - 1 . 7 - Kift£>*tl > 
<C~1-1. ^S«^>113 4 tc. 7-K«*5MAlL 
fcM R AM 4 0 0 rn y ^ STSto H3 4I: 

TjkirX ^:MRAM4 0 0(i, it<7)M R AM* )VT V 
^66 «LTV^o 

[0 2 7 0] ^MRAM-t^Tl/^f 6 6 14. «»?>7- 
K»6 4 co^ 1 OJ§«*c»KES*LfcffflE*Hl 
*SIS 1 ftlJfflE&R RW 1 45J: W f *2 0*«H*j|K5*Lfc 
flWc^ffiL/ / #^^^^2*U«tl]^RRW2 
tfv hit 6 9 1 ^JB»i:««? JifcMK^Bi L/t 
1 WHIP [lift C R W 1 & 4 Of«f 2 OllffitcSttS 
ixfcja«E*tUL/»Sa*»2»lJHl|IIttC RW2 

[0 2 7 1 ] fc43. ±ffi#«0«EIKti|KJ6o®]B2 fc* 
V»TRSLfcMRAM 10 0- 3 0 0 £fs]4*<h U R M 

v^ 0 

[0 2 7 2] fit, #MRAM*;VT W 6 6 

[0 2 7 3 ] ifc. trfn-ytiSt-StlftOAND 
h 6 2 com^Jtc, -tfi-Fti* ^ >7- K*ft6 7 
H^tLtv^o ^^>7-K»6 7 <0*3&t4#M 

RAM-fe^7l/>f 6 607- K«0*ScH— §R^4 0 
[0 2 7 4 ] *>UT WM?*7 0 

4 >7- Kj»6 7 tO^SBtili. ^^'J-fe^ri/ 
>f «R*7 0£ itf^ 4 >7- K«R6 7 ^A^f^l"^ 2 
Ai^AND^- b 6 1 W*tL*ti1Sm$tL. t<Dfct} 

Tt77-Kl6 4i:giJtitv^ 0 :W7'7-K 
J* 6 4 ^§MR AM-t^7 W 6 607-KI^^ 0 
[0275] <C-l-2. MS)ft>WT, MR AM 
4 0 00»flsKov*TRI}JJ+4o «x.«f^ ^^^^7 

4 0*;* >7 - K»6 7 AND^- h 6 1 

Z> o 

[0 2 7 6] - ffi144b L/:>^>7-K!67 

14MR AM*/Wctilt«U»j|fcS:ft&v>rt:** fogi 
H«U MRAMWl/>f6 6ir»ftt4MRAM^ 
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-f Kit 4 1 *^7- K*i;J: »9 MR AM-teA'***-*"* 

[0 2 7 7] SfcU, loOMRAM-b;V71/>f 6 6* 
WejA^JtO^yy- KHL6 4(i, ^iisi^tSt/L^e 

-<hT\ MRAM4 0 0(i, ^MRAM-ti^M 
i-4l*mi**Ktt^fii(li-4ii:3&«-C*, MRAMOft 
10 ft** £ |p]± $ ii: * £ fc § * o 

[0 2 7 8 ] ;i-CMRAM-b^OSii:ov>tR?Bt 
4o -WtLt, MRAM-fe^MTJ 

fcp n**^>f *- Kfc<Oit^J»j|«r*J**il* 

[0 2 7 9 ] MRAM*^3S*Cm*4£JITO 
tS(ll) 4 n MT J co^SCtmr^: p n 

m^y^*- f^^icd^ «rieyijtc»aL7tsi: 

[0 2 8 0] 
20 [ft 1 1 ] 



Cm Ctmr Co 
[0 2 8 1 ] [134 |:StMRAM4 0 0 tc45V*T(4, 
SjR?W:MRAM-b^71/>f 6 6 Kj»6 
4 K#MKLTV*£MR AM*>l^*T*** Sft**!> 
T\ "9-77- Kit 6 4 fc tr? MR 6 9 £ <£>Bri SrSEtl^S 
atl±, 7- Kfc*jrt(L&vM*JfiKJfc'<"C, M R AM* 

30 [0 2 8 2) MR AM 4 0 0 tcio V>T (4^:/ 7 - 

KSL6 4 *r«HPi--6»«y- b t IT, AND^-h£ 
fflv^tv^^ AND^- McR5e3*i* fe<0-Cli* 
< . mz-\f* NAND^-K NORf-f, XOR^ 

*#?»7 0*5 4 00* >f >7- Kj»6 7 CO THighJ <fc£v^ 
14 TLowJ **-tifrafc. -eo$Wf&31 ( TLowJ hZ>^ 
(4 THighJ ) tfi**b*T±BHy- F j:A Jt« 
i fc-e, MRAM4 0 0 i|s]IoM^$t^o 
t\ f£S<0 THighJ 33 4 0* TLowJ tl±. *fflEo 

[0283] <C-2. 7- Ki|ftO«f«ft> 
<C-2 - 1. Slg«f3c>[2 3 5tc. 7- K«*«*ft 
LfcM R AM 5 0 0 Oflllt t ^ n 7 ? Ht^to Bl 3 5 
t:,7ti?i:MRAM5 0 0H, miOMRAM-t^7 
l/>f 8 5 ^IfltM^tL^ n«^)^*U4r^7U>f* 
8 6 1 - 8 6 n ^SiTl/^c 

[0 2 8 4] ^U*;VT 6 1 *flJK»*Uf, 

#MR AM-t^7 V>f 8 5 14. ttftOV - K»8 3 0» 

50 kr r w 1 is 4 xm 2 nmrnzmtfL $ *tfci¥K*w l/ 
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m^&&%2m®m$&R rw2 ? Hi8 9 

0» 1 60»S5tc«tt$iLfc9!ltt*m L/#£ii^lf§ 1 ©J 
IWI3I&C RW 1 15 J: 2 OJK«tc*«Siifc9iJtt^tB 

[0 2 8 5 ] fit, #MRAM-t;VTl^^ 8 5 K*tiE 

-t^7l-fMli9 11-91 m**BEiaS*tTV^ 0 
[0 2 8 6 ] ifc. l^ANDy- b (^^n-^ 
8 1^)ttiii:, *fi*?fi* J >7- KM 8 

li#MRAM*;V7l/>f 8 5 07- KMO*ac£-8t1- 

o 

[0287] >^'J-b;V7l/^ jgiRM 9 1 1 - 9 1 m <h 

7 1/«KI9 11-91 mO^tL/i^^ >f >7- KM 

8 4 CO 1 ofc Sr X£) t~fZ> 2 AJOAN D^- h (n- 

tf, tT«E*ffiL/»Sii*ISl«»PSttRRWl «r^L 

KM 8 3^MRAM4r;i/7 1/^f 8 5 CO 7 - KMfc* 

[0 2 8 8 ] ttz. M^t7/n-;s>fn-/8 1 
1 coA^co^rTfi, *-=ey HrJUTW f£8 6 1 Kit 
l©LTEK**Lfe^*'J-b^T^>f»a!lRI(l9 0 1 K# 

[ 0 2 8 9] fLT, «£fc<0-f ^n-A>f3-^8 
1 <Dm2<D\J]<D*tL?tl\±* M^AND^- h (> 

-^V7- KM8 7 Sr^LT, ^ >f >/D-;^f3- 
^8 0Om»^»«StLTV*-6 o 

[0290] ^^'J-fe^ri/^f ^SIRM 9 0 1 - 9 0 n 
W\ 7u-;n>7- KjSR 8 7 t lil^^EiKt* ») , ffi 

[ 0 2 9 1 ] 415, flbO^-ty *;UT U^ffft^^'J-t 

WMK«M*;h/Cv*& 0 
[0 2 9 2 ] t^t)^, *^ey-fc/l/T W#8 6 1 - 8 

9 0 1 - 9 0 n **E» 2 ^> ^^n^7U>fff8 6 1 

-8 6 n iz*tirtimmztLzm&<D*fy'yv~-^)vr 

M8 7 ^ihlt, fg£fc<0^ >f >^n-Wn-^8 0 

[0 2 9 3] 415, >f >^n-A>fn-^8 

Oti. 7Kl/Xff»8 8t:il^titv^ 0 
[0294] <C-2~2. »lMlfip>£lT, MR AM 

5 o ooKif^icov^TBiW-f * 0 ^-ty-fc^r W8£8 

61-86nli, «^JV7l/^SIM9 0 1- 9 
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0 n KJ: ^W^**a*5**t, ^^'J-fe;V71/^fS8 6 

1 - 8 6 nrt^ltSScOMR AM-fe;VT W 8 5 (i. 

y -fe;V7l/>f««»9 1 1-9 lmt:i: «93i^$^^o 
[0295] «'J-t^7I/^S8 6 1 - 8 6 n coftf^ 
t±, 9 3 4 tfflv^KSLfcMR AM4 0 0 tHt»"C* 
!K Wxtf* ^^'J-fe^7l/^fMt9 1 U^^f>7 

-KH8 40 1 o**fgtt<bi- £ t . iStefb L > ■=& y -t 

^7U>fM!ll9 1 1 > >f >7- KM 8 4 tc^M^ti 
SANDy-f82^ -tom»^«j»S*tfc-9-r7- 
io KM 8 3 tffittft-t&o 

[ 0 2 9 6 ] i&ttffcLfc-* -f >7 - KM 8 4 

<0§SKii> MR AM*b^71/ / f 8 5 £rflt$ti~ & M R A 
MHr;VO§J:^#ift4v^£>, 4*&<7)MR AM-fe^T 
U>f KiK* 1 *C0 7- KM^i ^)MRAM"b;^I«L 
TV»fcft*OMR AMKJt^T, 7-KMK*£*l&S 

[0 2 9 7] itz* ^-t'J-te^T U>f»iiiRM 

9 0 1 <h ^n-yf^7- KM 8 7 CO 1 o^jSteflr*-* 

20 -jifrrj- K ^ 8 7 [:g||StL-5ANDy- h 8 1 
•f-om*H««StL7t^ >f >7- KM 8 4 Srf&tt^bi- 

[0 2 9 8] -Oi§£\ fSttftLfc^n-/<^7- KM 
8 7 O^g^te, >^'J-fe^7l/>f»861-86ni: 
Mt^MRAM-fe;V7V'f 8 5 i *t4 

ttSctfM-^ 1 ; -b;v7 u>f»^8E* l*<07- Kit: 
^MRAM-t;^m^ttt:it^r, 7-KMK 

[0 2 9 9 ] ffiot, 7-KM83fctfyhM89tO 
30 Hfl*aK*i&*«l±, 7- KM* RMIftL 4 v^B^MR 
AMKJfc^T. MR AM-b/1/7 U>f <0«»<OffiJSlcJt«I 

[0300] <C-2-3. 7- KM**B»fb$ixtM 
R AM<D£fom$L>m3 6 KM**«»fb3 ftfcM 

RAM^ftSjtO-MtSto H3 6 Hl5V*Tl±. 4 
IiOMRAM4r;V7l/^ 8 5 1 - 8 5 4 LT1»$;£ 
4«0^^';-t;i^r l/^fS8 6 1 - 8 6 4 £ffltx. 

40 fcMR AM£^LT£> , 4 V -fe^T W# 8 

6 1 - 8 6 4 co^tl^tLtc^LT, 4^C0^^U^r;V 
T WS£SiRM9 0 1 - 9 0 44 , ERSntv^ 0 i 
fc, W»Ki5V>TW\ 4ffiC0MRAM 

-tr;VT V-f 8 5 1 - 8 5 4 K*+JSLT, 4*0>-t'J-b 
;V7 1/^®4RM9 11-91 4i { ERJfttv^ 0 
[0301] 413, i3 6 twlSV^TJiMR AM-fe;UT V 
^ 8 5 *^»JSli#*Ei^n 7 ^ -CS L, >fu-?*fc 
7- KM 8 7*0#EM«»*r*eP"e*A»K*LTV^ 
^>o v^^^7- KM^P&S^fb^tiTv^ 

so :fcffl^ Q 
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[0302] <C-3. \£y MO$MM> 
<C-3-l. 8i*jfi>H3 7i:, lfyHlt»«L 
/;MRAM6 0 0<Oflt)££:7*n 7 ^Ht/7to 0 3 7 tc 
/TtJ:^:MRAM6 0 0{i> »MR AM-fe;V7 1/ 
^166 ttLTV^o 

[0 3 0 3 ] #MRAM-fe^7V^f 16 6it 7 
- Ml 6 0 com 1 0»«IC»**itfcfrK*UiL/» 

1 $unp@e&R r w 1 is x xrm 2 ommztentz 

*tfcfiR*mL/»S&^l(S2IWtPElttRRW2 1t 
&<7)fcfy hML 1 6 4O»lOJi«*CJS«S*tfc9iJ0E*a 
L/#§ii^m 1 fiUWESSC RW 1 U J: tf»2 OMIffilc 
«tt £ it W« ^ tB L/» § # 2 fflj* IBCRW2 

[0 3 0 4] £13, ±e«IIIEIK(i|lttl^S2(Cl3V) 
T iftEj^ L/:MR AM 10 0- 3 0 0 iHlSli: L, H tff 

[ 0 3 0 5 ] f Lt, #MRAM-b^7l/'f 1 6 6 U*f 

[0 3 0 6] ifc. yiJfn-^Srfllft-r^ttlkcOAND 
h 1 6 2 (7)tti*t:, *ti*?ti* J > tf v M 1 6 7 
**lt?tirv^ 0 415. *A >¥y Ml 6 7<7)*$C 
li^-MR AM-te^T W 1 6 6*>fcTy 

[ 0 3 0 7 ] HSO^t'J-b^T WiBiMl 70^ 

©rco^ >f > \£ y Mi 6 7 ttn&mmziz, >-=eu ^r;v 
7 7 0l3J:t>V 4 > tf y Ml 6 7 * A* 

<h1-£ 2 A*<DN AND^- M61 * f *;ft^ft8Sj|«& 

RWlt^Ltt/tf^ Ml 64 U«^^ttTV^ 0 
^ h*R 1 6 4WRAM-fe^7b^f 1 6 6 <0 

[0308] <C-3-2. J*MMts>£lT\ MR AM 

6 0 0 Olbft^ov^TRWi"*o ^-t'J-fe^T 
>f S*R*§L 1 70Olot^^>lfy Ml 67C01O 

7 015*0^ >f VfcT * Mil 6 7i:»a?fL-6NAND 

M 6 1 *Offi#lc»tt£ftfc-fr:7e* Ml 

6 4 *j&ttfl;i-*o 

[ 0 3 0 9 ] fSttflsL/c* >f y ¥y h & 1 6 

7(±. MR AM-b^Htiil«^^§tt*V^T% f<0 
gli:i±MRAM-fe^7U'f 1 6 6 ^Mt^MRAM 

T Wicft4 l^Ofcfy Mtc£ OMRAM-t^tUt 
•tiflMEKJt^-C. If? MlC**3fc4#***;*:MUft 

[03 10] ££>&C, 1 o(DMR AM-tr;i/TW 1 6 6 

*««i*/f*t^-9-rtf ^ mi 6 4 i±, 

&<0"t\ MRAM6 0 0(3\ #;£<OM R AM-b ^ £ SiR 
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1-^B#K£*SW^®i*i"-5>-^36 ? -C§, MRAMcOft 

[0311] MR AM^co^Mtcov^Tii, ( 1 

1) tfflv>T»WLTv*40-C»«+4»lBl±**i-4 
B3 7 C/^tMRAM 6 0 0 lC#i/*T(i, Xif?£*i 
fcMRAM*^71/>f 1 6 6*0*:/lf v MSl 6 4 IC 
gILTV^MRAM-t;K7)^7^-tX?tLSOt, -9" 
■/tf 7 h ML 1 64t7-KIl 6 9 i <£>K«rfiE*i&«8i£ 
ii> If 7 Mt^JLfcvMftfiKJt^T^ MRAM-feiV 

[03 12] MRAM6 0 0 tc 13 v > T ti ^ 7* tf ? 

mi 6 4 *mm~tzmmr- v t ir, nand^- 

h^ffl^tv^^ NAND^- Mc|56^$*i£ tot 
fi£<, 0!) tiT A ND^- NOR^-K XOR^ 

1 7 0 13 J: Xf* -f > tf y MS 1 6 7 co THighJ * 
*v>ii TLowJ **i-»3fc. f co&col&ig ( TLowJ $> 
avMi THighJ ) *fi*^b*T±E»3**- McA* 
20 MRAM6 0 0 ^tOM^#t^o - 

THighJ 13 J: V s TLowJ tti, #<f-^^Et 

^S5ii*>^vMi<attofprti^icffl^-r* 0 

[03131 <C-4. tfy b*»0»W-ffc> 
<C-4-l. ^S«^>E13 8 tc, fefyMRSr»li<b 
LfcMRAM700 t "/n ^ ^ H^to 03 8 

tZTFirX i tCMR AM7 0 Oli, ra|OMRAM-fe^7 
U^185 LtM^n^ nlO>-tV-fe;l/7l/>f 
» 1 8 6 1 - 1 8 6 n *rfl|x.TV*&o 

[0314] ^^U-fe^71/>f»186 1tWi:8ii 
30 (i\ #MRAM^JV7l/^ 1 8 5i±, 1^7- Ml 
8 9 cofg 1 MtBkzmm S *LfctTK*(H L/« S ii^m 
1 * Ufll IDK R R W 1 13 x xrm 2 coSSIS S ti tz^m 
^*L/#^ii^m2©J«ll*&RRW2 fflk^lfy 
Ml 8 3 (Dm 1 0*»U»«S*tfc?M«*ffiL/»* 
1«J»EI&C RW1 ^J:y f »2^»«Btc»«SfL 
fcW«*Hi L/#§ii^» 2 MfPlIKC RW2^tL 

[0 3 1 5] fit, *MRAM-tr;V71/'f 1 8 5 \Z» 

40 y-fe/vrW 1^111 9 11-19 1 m**EK$*xTv^ 

[0 3 16] UR^ANDy- h (-fl-r^n-^ 
l 8 1 Offi**c, -€-tt-Pii>>f >lf y M 
1 8 4 t!) ? ®^c^ ilTV^o 413. >r/t'7Hl84 
cO$»:li#MRAM-t^71/^ 1 8 SOtfy h^cO^^ 
tc-gfel-& 0 

[0 3 17] -fe/l/T l^^S4R*ft 1 911-191 

m k*fto> >f v tf 7 m l 8 4 i >^ 
V -fe ;w T W 19 11-19 1 m<7)Mti^ ^ ^ 

50 >vf-y Ml 8 4c01o^£A*tt"^2A*C0AND 
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Y- h {u-tDvmr^-V) 18 2^*ifii««S 
it. -tom***, ?iJ»*ffiL/*§ii**lftiJ«lEIttC 
RWl^^Lt, ^ m 1 8 3 KftiRStiTv* 

&o mi 8 3#*MR AM-fe;V7l^^ 1 

8 50 r 7-m^&£ 0 

[0 3 18] £fc, &&<^^n-^;i^n--^l 8 
1 (Dm 1 <DA^<7)^Tl4. ^U-feJl'TWSM 8 6 1 

[0 3 1 9] -tLT, «»Ofryn-;^f3-yi 
8 1 C0^2 <DA*<0^*i-r*il4. ttftcoAND**- h 

^ >^n-/^;u«r n-*") 1 8 0 <Otti ft 
a^n-MTHf? Ml87£^>LT. > >f >^n-^ 
^fn-f l 8 OOtBijtcttttSix-cv^o 

[ 0 3 2 0 ] -b^ri^fSMai 901-19 

0 n 14, ^n-yf;nf ^ m 1 8 7 fc 14^4&BEj»-C* 

[0 3 2 1 ] 4*5, fft<7)>^ V*;^T W8£fc*^U-fc 
;l/7U>f»1861 fcHt*J£**U **l-F*i«Btf> 
tyyn-y^f 1 8 1 i:«*Sft, *fl?fMO 

[0322] + >*'J-b;v7l/^fffl8 6 1- 

1 8 6 n^ftiWWlSLt, ^'j-tr;VT U >f 
IRJft 1 9 0 1 - 1 9 0 n **KK 2 ft. ^-t'J-fe^l/^ 
Sl 8 6 1 - 1 8 6 n IC-en-mSJS^tL^tt&O^-r 
^D-;s>fn-f l 8 1 co^2COA^f(4, *#L-f*tL^ 
v-/<fr\£y h*R 1 8 7*^IT, tt^O^ >f >^d- 

[ 0 3 2 3 ] fci5. *S&<7)^ >f >/n^;Vfn-^l 
8 0 (4, T KUXSfttff 1 8 8 U«M*S*LTV>;£>o 
[0324] <C-4-2. 36«ttfts>£lT\ MR AM 

7 0 0^»fti:ov^TKit4o > J t'J4r^7l/'fSf 1 

8 6 1-1 8 6nti, > U * ;v T 1/ -f 1 9 0 
1 - 1 9 0 nU4 ^ft^# ? S#?£*U ^*V-b)l/7l/ 
^ 1 8 6 1 - 1 8 6 nft^tt«tf>MR AM-fe^TW 
1 8 5 (4, -fe^T Willi?*! 9 1 1 - 1 9 1 m 

[0325] ^'Jt;i/71/>fSl 8 6 1 - 1 8 6 nO 
■ftftni, 037 tffl^TRflLfcMRAM 6 0 0 t [*J# 
#0x_f4, "b^7 WX#?*1 91 li^ 

<Y>*f 7 mi 8 4oio#iSttftt4fc, fSttltL/c 

^ 'J -fc;WT U>T jB^iKR 1 9 1 1 t >* >f > If v h $L 1 8 
4 KSMSSfia AND**- M 82 -t^ttJiJKSM* 
Snfct^y Mil 8 3 £?Sf4ft1-£o 
[0 3 2 6 ] dco»^ % ffittfbLfc> 4 >tf^ mi 8 
4C0§atcii > MRAM-fe^7l/>f 1 8 5 £fltJ£1"&M 
RAM*/UO§****4fc4:V*rt:*!^ ItOMRAM-t 
^71/^i:»4 1 *Olf7 mt:i WRAM4r;^I 
!Rltv^:«coMRAMi:i:Hr, tf^ mK*4ti 
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[0 3 2 7] 4£, ^^'J-t^7V^PM« 
1901t tf ■> h * 1 8 7 (7) 1 o^ttftf 

jSttftLfc« , J-fe^7l/'fM«il 90U 
^n-rf/Hf y M8l 87 «l?ti^ANDy- b 1 
8 1 >f >fcfy Ftl84^ 

[0 3 2 8 ] T&mtLtz*fu-^)V\£v YB. 

1 8 7£>5giKtt, >*'J-fe^71/>f»1861-18 
io 6 n^Mt^MRAM-t^71/-f 1 8 5 OS**** 4 

y mtc#4tL*flt*#*(B^fi*-r*o 

[0 3 2 9] i$oT, If7mi83t7-Kj|ll89 
fc<ONJ*atix**aEl4, tf y m*»«ftL4vM£*o 
MR AMUJt^T. MR AM-fe^T W OiBJfcOifiSfcK 

20 [0 3 3 0 ] 445. £l±RWLfcltJS^>JB«l3U*5^"C 
(4. 7- mis 4 V if ^ mo-tft-F*urov»T, 

is 4 imm i t l fc« K o v > r mm l t ^\ :ti^a^ 
7- mi54^tr * m<ow*t*«Lfci» 

flL &£VM47- mis40 ? lf ^ Ma^M^^PSSfbL 
<b 4 4iH***Ofi:«i5 4 0*M R AMOttf^iSK* £ h 

[0331] <d. nmmm* > 

MRAM-t^ Ifi'lt 7*- ^ * — SiB** * V W4 — »# § 

[0 3 3 2 ] < D - 1 . ^®flfj&>[2] 3 9 l4#S£9iO* 
J60BJB4 i:«AMRAM8 0 0 0«J&£^+^t&[II-C 
EI3 9Uisv^r, SWi^THSet^ft^V- K 
IK 2 is 4 1/3 0±«St*iSV^T5S^i-^ 4 ^ tf y 

bj»4, 5454sy f 6^5:vH2^TtcB£is:^^ > 7- 

is 4 If y m-etfc4ft£#£jSKMR AM-fe^MCi* 
MSntMRAM-fe^7l/>fMCA 1 ^Mltv^ 

[ 0 3 3 3 ] MR AM^;UMCC0*^(41] 1 ^ffiV^Tl^ 
B^LTis^, *H"r*KW(44lf*1--&**. MRAM-biV 

*fn|(4^^i-^4 -9 tc#7 - moffift^|fi]T** 0 
[ 0 3 3 4 ] fit, MR AM-tiV7l/^MCA 1 
»9«< 4 a i:3^«W>f > V ? ? I D* J E88S^rv^ 

o 

[0 3 3 5 ] ^>^^MDIi, iSSM^^^^i: 
giLTM^ti, 7- mi -3^fc1-&*rtIKi& 
so oT*Sl?iltV^ 0 
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[0336] fit, -( y$r? 9 I D(7)ffi«a5(i. WM 

& «#0*Ir] * * £ t **t? § £ fltffi t ft o 

tv^o ft 33. -f * I Die £ 
7- Kit 1 ~~ 3 A*Kfti-&*lpJ^ 1"ft;b*>> MRAM-tr 
)VU C imi&ir Z> V 7 h afifiStt** CD ^ - v - 7 ^ v * 

[0 3 3 7 ] i£oT, MRAM^;l/71/^fMCA 1 0« 
S^MRAM-b^MCWat:, f-^-Si*> * 

Htt^fe-f I D*cBfje*lRl^*a«:*L, 

[0 3 3 8] ft£. 0 3 9 K*5V>-Cl±K9!tf>«:t±. 3 
fir 3 ?«J<7) > ! J -fe ;u T 1/ >f t^tf stttv^ tr fc ^'Jo 
+ >fXii, r ixHHJe$ixi> <> onift v>ftv> 0 

[0 3 3 9 ] ifc, ^f>/^^ID, 7- KUl -3, 
tf y hJM-6*0#**mWJi, HI 

[0 3 4 0] 4 fc. EI 3 9 StSfJcOflESU:, >f > ^ 

* 9 I DC0^Sj»OtT7^t±. MRAM-b^Tl-fMC 
A 1 tO\£y*t < /Tltv^^ ZtlKKfeZtL 

£ &cQ~Cliftv^ 0 

[0 3 4 1 ] MR AM-fe;UMCO«JKU*^H5e 

[0 3 4 2] J/c. ^>^?ii. h5MBte#«<0 

[0 3 4 3] m3 9 Ki3tt4 A- AJI-COffffi 

Ht**H4 0-EI4 2 Srfflv^T, MRAM8 0 0 O«j 

f-l*. P^<7)Si±, H3 9 hli^ft^ If yf-C/TU 

[0344] EUOli, -»«*1»OttJitO-«**L 
tv^o H4 0tStJ:^:MRAM-fe^MCIip nS 
£-^>f KPNOIBC, O^Cbv^Hfrfr (MT 
J) #EK3*ifc«***L"CV>*o -tLTlf* 
OT»OMRAM*^MC*i*t*V7 h 

<DM R AM-tr^M C<D7* \£ XDjjftltfciJpl^X^&o 
fit, -«»*»fti5J:0 p -«»*a*»ft«:Lftv^ 
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g|S<£>/ >fX*Jg»f LTMR AM-tr;V7 U>fMC A 1 
[0 3 4 5 ] El 4 1 tiH6?8*Oj*JRO— M*^LTV* 

* I D<7)tf y IS fc\ 4 

[0 3 4 6 ] }W***+^^>^*IbI*BI*^ 

^"COMRAM4rA'MCOV7 hMttftl 

[ 0 3 4 7 ] E14 2 Ji— JS#Sii*Ott!S8<^— ' W4r*L 
>f > / ^ ^ I Dt:» l o*|fijt liRito* 

[0 3 4 8 ] ::t?, m^^^m-r^^xD^^m 

V>f&RK±t), ^TOMRAM-t^MC^V 7 

fW2 2^e>i*B«|:£tKii, t*-^*»— JSLT 

[ 0 3 4 9 ] <D-2. ftfflM>SS:<7)MR AM-feJb 
^IfilST"- 5^ v^iR t-y- * IT 

[ 0 3 5 0] — *H3SfiO®JgtC<t ^5>MR AM"CJi. 
ttS^MRAM-t^Of - ^ ffiM***V^±— M# 

fe^ft < tatro 

[0 3 5 1 ] <D-3. ^m>^^i<OMR AM-fe;V<J0 

Ett f - * * -«iH ** * ^ «t - JS» S ii* i" & tz t> \z 

[ 0 3 5 2 ] H4 3I:, $»ff^f4 0»Mt LT 
40 MRAM 9 0 0^¥IM^/Tto ft^^ H4 3^15V^ 
Tti, Ui^O > S!J[±> 4ft 4?lJ^0MR AM-feJbT U M 

fc (7)T*iiftv^ 0 
[ 0 3 5 3 ] EI4 3 tC^i-J: -5 tc, M R AM-fe JV7 U >f 
MCA2(7)17i:> f"^-fSMO^i6(7)777y 
atf7 h JIFB L&XIF7 7 v v a 7- KUFWLtE 

[ 0 3 5 4 ] 7 ^ y v a Vf ^ h jftF B L i3 J: If 7 7 v v 
KlftFWLtt, Ztirtim$C<D\Sy h«B L 1 is 
so J: V 7- KIWL 1 ^EWStLfcfiH^idKWt&LTK 
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[0 3 5 5 ] B4 3 HSV»Tli7- KftWL 1 

- K»WL 1 i3 Jtfbf y MBL1 0£M«tf>WI(W)IW 
KMR A M-fe^M Crt*KK ?<fCV^ 0 

[0 3 5 6 ] 77r>a7-K«FWLIi7- 
KJSWL 1 OTSB^, 77 v y jl Vf y M&F B L ti fcf y 
h*B L 1 ^±«B^BEKStL-Cv^ 0 @4 3t:i3 

v*Tli*±fflStf>7^ y VBF B L tflE^WlC, 

»»»UBlJ|ftLT^LTV^ 0 

[ 0 3 5 7] 143 KiSltA- A«j3 J: tfB-BiftT*0 

[0 3 5 8] H4 5i:^tJ:oi:MRAM-fe^MCIip 
ng^t-KPN^iffli:, BMC b > * JH** (M 
TJ) 39*EKS*Lfc«ft**LTv^-6o 

[0 3 5 9] dOi^tC. MRAM-tjVTl/^MCA2 
0±TK, 7 7 7 v a tf 7 MFB Li3 i^77 7 
7-K«FWLtERU -«S***^li-ft»ia 
^tcl^LTii. 77-r>alf7 KFBLSJ:tf777 
y ^ 7- KiFW L t:^PlOlS^It ^ i t% £ 
T COM R AM-b^MC C0V7h SJlffittfrJi O X k: > * |W| 

[0 3 6 0] 777yakf7h«FBLi3J:^7 
v v ya7- KUFWL Kj3V*t\ — SJB*4>*v»Ji — 
»»Sii*Ofc*uaE-t-«aEO*Ifilti, MR AM4r;VM 

fcf 7 MBLi5J:^7- K«RWLSEi-«8S60*rS]^I^li: 

[0 3 6 1 ] fcis, 777vakfy HIFBLUJ:^ 

KJt«1-*OT\ -*/f*tTfc^kT 

[0 3 6 2] &4o, 777yikf7h»FBLi5J:y f 7 
7 7ya7-KlFWLOftJ^fflv\ »^:J: *9 RI £ 

[0 3 6 3] ttz, -mm&ibftis 

fls*Lfc</*tt«U tftb%797->alf^*FBLi 
^757727- KiFWLM^ >/t>f B*Kli, V 
77val^7 KlFBL6J:y f 7^r>a7- KjiftFW 

X^IILt, MR AMHr^T WMC A 2 *{RgH-£ 

[0 3 6 4] 4i3, Ul±RWLfcMRAM9 0 0i:l3V^ 
TJi, MRAM-t^7l/-fMCA2^lott4M^ 
^L/^\ MRAM-b^Ty^f^HMt^MC^v^ 
TfeJSflaprt6"C*^>o a»»i^MRAM9 0 0 Ai:L 
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T@4 6 ^7K"f o 

[0 3 6 5 ] El 4 6 H5ri"J: MRAM 9 0 0 AC 

i3^riiaROMRAM-fe^7l/>fMCA 2 h U ^y 
^X«clcBEK&^LTi3«9. MR AM-tiVTl/^f MC A 2 
<0E^JK#J£-t"* i 0 MR AM"t;V7 U^fMC A 2 

7r; Vilf7 HftG B Lio i^n-^77 y 

[0 3 6 6] ^n-7^77yya^7h«GBLSJ: 
io Tf?u — /<)vy 77->a7 - KSGWL ti> H4 3K7F 
t777yalf7 hiRFBL^i:t) f 777ya7-K« 
FWLfcH U KWliflMM"***, M^)M 

R AM^iVT WMC A 2 KflEJB £ ft £ C0-C£ffc 

[0 3 6 7] &i3, H±RSLfc7 5 -r/i^y M&F 
BLl5J:^777ya7-KSFWL, 7n-;^7 7 
•y ya tf y hfflLG B L i3 X Zflfu 7 7 y v i 7 - 

KIGWL^WMii, H27.H31 f BI33Ui3 
^TRWLfc, ff«*aiL/»&ii**lW»iattRR 
20 WK ftl7C^mL/#^ii^^2SlJt»[ll^RRW2, £ 

j:^ja*mL/*§ii*»i«i«iiittCRWK nn 

^HiL/tiMi2tljfW{SC RW2^fffl LT^ 

[0 3 6 8 ] itz, H4 6i:^tMRAM9 0 0AOJ: 
ft^MRAM-fe;i/7y^MCA2^^t^fS 
Ki3V*Tl±, — «ffi***VMi— Jg#Sii*OW*lt ft 
^MRAM4r^rV^MCA2^I^i:?iJiaJ:D f IW]i:flU 
^lt^#lR<7)MRAM-t;V7U^MCA 2 tdisv^T t> 

mat****!* nr*Btt***&o-c. ?s*mat*ft*"*-* a 

30 ft-?. H3 4 -BI3 8 Srfflv^-cKWLfc. jMMSJtrt:7 

7'>alf7 Mft G B L i5 «t £f ^* n-;s>777yj.7- 
KSGWL Ltt &v^ 0 

[0 3 6 9 ] <E. *J*tf>JBJg5 > 

RAMti. 9 t **/<->*<Z>L C*H£?lJffl L 

t, V^M ^^U ^ft < fe l EJSL±OEii7' 

40 [0 3 7 0] <E - 1 . gt«>@4 7li*3&9§<£>|| 
5 i:«4MRAMl 0 0 O^iM^ffgl 
"Cab&o @4 7 Kfev^TMR AM-b^7 l/^MC A 3 CO 
tt&Obf y HHBL 1 co^ 1 <7)3»SBtcv;i/^7 p l^^-9-M 
UXl«S?ti, ^2C0igan-7^^7 6 l/^^-MUX 
2#»*3*iTV>a 0 aS^7-K«WLl(OJS 
1 atttttcii Kl/>f >mi±VDD^x.^n, «&c07- 
KjRWL 1 (7)^-ti^tic0*2C0^aUfiNMO S h7> 
yX^QN 1 A*»«S*lTV*& 0 

[0 3 7 1 ] v;Vfyi/7tMUXl Kiiffi&(0 

so tf 7 h^B L 1 ^Sfc^WJSLTKitfeitfcaftONM 
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OSf7 > ? QM 1 **««t3ix^ #NMO SF7> 
^ QM 1 ^V-^SItcii^rt^'y^C P 1 

[0 3 7 2 ] v;Vfyi/^tMUX 2 ti. 2*C0 

tf v MS. B L 1 KitLT 1 o<7M * I D 1 rt ? jgfl 

<£ i K flirt S*vc is *) , 
MUX 2 Uli, Wk<0\£y hiBLl 0*»0*#Ktt 

[0 3 7 3 ] tf ? h^B L 1 K*WL 

1 KWU 126 Srfflv^TStWL^yijT'n-^^ffT'n- 

[0374] <E-2. »«»f1s>#CK, MR AM 1 0 

0 0 c7)|}jf^tcov^TSiB^1-^ Q J^TKi3V>TliflE 
£69 K> tf 7 MftB L 1KB L 1 a i3 X X/B L 1 b CO?? 

[0 3 7 5 ] £i\ M7 KU-Xt^tr?- KttWL 1 
$ *X> ilMV- K«W L 1 CfXlX I dc** 

[0 3 7 6 ] MiRT VVAi&tx tf y MBL1 

#v^f yi/^t mux l i:i 5 WJSii, SSa*?tr 

<y h*&B L 1 a LT* I 1l> * 7 

MUX 2 Kilo M1R}£y FIlBLl a KSMKSft* 

[0 3 7 7 ] ±C>f >^^ID1 KSMMStl*. 6 9 
MSB L 1 Jv^f^U^tMUX2 i:lo 
Tjg3RLTi3< fc. * I D 1 

**ii*^»aiRtry FiBL i bi:**L, *ati2i: 

[0 3 7 8 ] ^omiStl2(i> v^f/V^tMUX 1 
£MfiLT. ^T&^r-Y^v^CP 1 i:Sf ^ ITS 
^l^^l. ff^;vf7 8 l/^fMUXli3j;^MUX2^ 

ai«*t iit -c*a» K«Kt? t * s * * £ 

[0 3 7 9 ] fc±5, Hft^NMOS Vv**QMl 

c p i frb<r>'GM<DWL&<n9 4 x >y\,z&t>*tx* y • 
1 1±, 7- kswl i Kita*aiEiDc4ra't^>f ^ >^ 

[0380] <E-3. f*ffl»*>U±KWLfcJ:9 
K, tf v VKSLB L 1 Ki5 It *» >*^* 

1 D lfii^t^y^CP 1 <^LC*tg£fiJfflLT'j 

[0 3 8 1 ] <E-4. >***0»«0*»« 
t It, H4 8 CMR AM 1 1 0 0 <7)¥ffi«J&£7p1- 0 



50 

MR AM 1 1 0 0 Kfcv*Tt±, 14 7 C^LfcMR AM 
1 0 0 OOflMfcKijnxT. MRAMt^Ti/'fMCA 3 
<0^2&<07- K«WL 1 <T>% 1 oaUBKvA/f-^l/** 
MUX3i J 8«Sti, *20JB«Kv^f-yv^-9-MU 
X 4 **SM*£*LT^*o 

[ 0 3 8 2 ] v^fyi/^tMUXSlCiiM^ 
7- K*WL 1 0**KitELTI8:lt€>*tfcttSkONM 
OS f7>y^^QN 1 **»«Six, #NMO S h 7 > 
y^^QN 1 OV-*««Kli**/*v*C P 2 

[0 3 8 3 ] ifc, ru^^MUX 4 ti, 2#<£> 

7- K«WL 1 Kit It 1 oco^f >^^^ID2 **«jBc 
5*l*J: -5 KflUBSfiTiJiK ft*8«ii:-7^f7 # l/^'t 
MUX4Kti, «»otr 7 KWL 1 o*8*>*#k» 

[0384] -5 &t»j£<£>MR AM 1 1 0 0 K-fcv* 

TJi, tf *y MSB L 1 Ki$tt***ii**8tt«tt-C4 
<. 7- KftWL 1 K*5*t&*§i&**8l[ W 9 
ID2i3j:^tA , y^CP 2 O L C *«Sr*Uffl IT 'J 
20 -ij->f w fc**"CS. »Sii*«atO?H»KjBH-t 

£ tB» £ S K * £ § * o 

[0 3 8 5] r//^MD2J3j:^tAy^ 

CP20 l c*sk J: *»s y * ^»ft 

[0 3 8 6 ] ttz, J 9 I D 1 &£Tf**/**s9 

CPh >f I D2^<t^t^°y^CP 2Ki3 

^TiH*S*i&*«Ko^-ai* viVf^V^MUX 
1 -MUX 4 KUfcttfeitfc, -*»****aiffl»«H 
30 Bi:iotifltS*iio 

[0387] *i3, ^>^y*^IDli3ctCKlD2kL 

[0388] El 4 7 J3 J: C^EI 4 8 K*"f»JSf±— «T* 
*9, LC*«*fiJfflLT*#ii***<OU-9->f ^;w«rH 

[0 3 8 9] < f . %mmm 6 > 

<*J«fcO««lO«F«>*»WO*lfcO»» 5 K«R«tt 
40 tt#**<4. TftiHJiKaAb >*>l/«^ (MTJ) 

[0 3 9 0] <F - 1. ifi«S>i4 9t:M«Oi 
»(7)rj5 t:I«ttMS^H«ffi^?to 114 9 
K£v>T, y'JnyliSB^iMii:, y'Jn>l 

ti. -€-co±K. »K7- K«l**v^iify Mlk^4* 
ftlML 1 * ? EU$tLTV^ 0 
[0 3 9 1 ] *#1ML 10±«Kti. Jt«K^«S^ 
nlW^^tt^ nlv'J 3>|SF 1 ^ X VUMtfy 
so p fl^»Wl t*t 4 p fi'> »J 3 >■ S F 2 #1 
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& o 

[0 3 9 2] fit, pay 1 J3>ISF20±«i: 
TD«g;?n, ^>nt >lSTDJLi:iitCMT 

[0393] t^jik. fit (pd x*m 

f&Ztl&'T >-fV— hJiT P L. N i 8iF e 
n>fT»aSil*»«5H8tt#Ji I FL (KJ¥4n 
m) . M n 54 F e 46T*« S ft & R«tt#l A F L (M 
llOnm) , C o F e & £ VMiN i 8iF e i9<7V* — v 
n>f-C»«:$^4SS«[ttftSFFL (R*8nm) , A 

1 2 0 3-efl|fiSi?tL& h >*;w*y ri tbl> Jiff 2 n 

m<7)C o F e i fltflF 2 0 n mON i 8iF e 19^#SDS"C 

*flE5*i5V7h9ltt#iFML, Ptr-flfj&^ft* 

[0394] ttz. vmc L<D±m^t, fftK 

ft> »±«^l±ft*!ioBMfcl»jtilt Lt«iil L 2 
[0 3 9 5] Z<D± dft«ttff*«*JR*-rixtf, :x- 

9 H^i-J: 9 ^MRAM-fe^Tl/^MCA 1 S:Jgjfi"t* 
- t £ £ o 

[0396] <F-2. f»*>-<7)i:^:, ±®± 
i:f*p n«£^>T K-fcJzO'MT J 

[0397] <F-3. S5»«>H50^ > SOI (Si 
licon On Insulator) *SO±ffi±tC ^#>. p ng^ 

[0 3 9 8] m 5 0 tc^v^r t±. ->M 3>JSSBli: 

«a&&*BMfcitBx#E«s*u i*a*iftiBx± 

KSO I WS I**EKS*iTV>&o sons 

i±KiiH4 9^i-otrai:#iiBt**Etts^rv^o 

[0 3 9 91 H3 1 iJ-fctfEIS 3 tffiv»rRBLfcJ: 7 
MRAMi:i±M0SFET«S-C*^ o fit, 
SOIiitCMOSFET* JfM1" & fc SF£^i * fitt 
Ti^OT, MOSFET(0»MSS:a< LT> 

[0 4 0 0] ft*. Ja±RflLfc*Kll^*«l6*Ci5^T 

«^SO I*«±^Jt«*tL^fll*Sr^L, 

*»LT«>A<. ±6t44J6«otSlli**#J6«[: 
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[0 4 0 1 ] lot, *5&WUiJv^r(i, we>36^afe« 

[0402] <g. %m<oymi > 

<***0»»^t>*»!!l!0«^Il7 i:«4M 

o± um s tir v>* £ t * # ® t + £ o 

[0 4 0 3 ] <G- 1 . S6««jat>ir, **ltO»« 
io toSItRStifc*. H5 1C, l*0-teK^* 

[0404] 15 

3 2, yyBE*ffiL/»Sa*«lli0tt3 3. fiT KVX 
^77r34, tTT^-^3 5 i3 J: W^lllL/tS 
&*ftlJ#P[s]&3 6**, >^'J-t^71/>f 3 lOjaHKE 
RSJitv^o 

[0 4 0 5] ifc, *«)ttO«|»rn 7 * fc LT> 
^ffit om-^^${f frfx? "77(1 /O^ 

20 777), fcJ:D^tE«-***«lMtJ: *) fe*§*ofcD 

(overshoot) . ^S^o^O (undershoot) L/^*§^ 
^> ffii^MtESD (Electric Static Discharg 
e) 0^4 4, jBpS*tTV^«*Sr«pLfcO> ff^" 
S-ftp-t*«te**-t*SSH/aPEIB (Modulator/D 
emodulator) 4 3, * ^W^fcteai"***!**-*" 
&DSP (Digital Signal Processing) 4 2. > -=6 V 
•t;i/7i/>f 3 l tSa@BH^r'-^<50S^M (— 

^ 3 i m^-f-^^issw ora»3«:K*4f) £fr^, 
2, s^i)^)\stu4 3 i<or-?(DXitit}zmm-rz> 

Attij3>fD-7 ( I /O n > h n-7 5 3 ) , 
^Oiffel^ff^CPU (Microprocessor) 4 1 £ 

[0 4 0 6 ] 86*0**#E1W*«. WittfDRAM. 
SRAM*<trfEEPROM*n±, ^t'J-b^Tl/^f 
i:MOSFETt*trfc*, ±ffi±UJgJS 

7'n 7 * iB-0*»#*«0±BiElH±U«jatSit"C 
40 v^: c 

[0407] 152 ic#«9!o||ifcojgSR 7 k 

i^MRAMl 2 0 0 <r>m$L*'7u 7^it*t 0 

[0 4 0 8] 05 2i:^t, MRAM-t;l^7l/ / fMC 
Ali, MR AM-t;VTP^MC ACOiSiaHIK, 1~^t> 

AIT CAB. ?"Jt-*=J~^C D, ?iJSE 

^mL/#^ii<^*lJf«[l]KCRW, ff7FWA777 
RAB, tTT-^-^R D^J: tftrR^m L/»£&*»J 
fflSf&R RWWER«*l^±a»:t-M-7 7 ^LTE 

so [0409] 4*3. aaiatt^*jsj±. «i«H2 6 1 
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[0 4 1 0] <G - 2. ftfflM>MRAM-fe;U7l/^ 
MC Alt, IU2 8, EI 3 1 J3 J: 1^0 3 3 £/Sv>Tift(KL 
tzloiz^ fOfi»i:MOSFETS:*if, 

[0 4 1 1 ] t£oT, MRAM-fe^n^fMCAMO 
l-^fr^MRAM^^T WMCACOjgiSEffr* 

MR AM-fe^T WMC Al±-ttf)±li Hff^i"^^ <h "C 

[0412] <G-3. K««I>BB5 3 
(O^mt LTMRAM 1 3 0 0<0lf)££7n *y ^g|t 

[0 4 1 3] 12 5 3 Kjjrj-J: n \zM RAM 1 3 0 0i:U 
v^Tii. MRAMWTl/^fMCA^ fflaBI»43J:W 

[04 14] :oi9t:> MR AM-te/UT WMC A 

MR AM-biVTl/^fMC A^EKfiB* 

*s*oa«oasflE**ii-rii:n4>). straw* km 

[04 15] <H. HJfc«0JBSI8 > 
RAM(i. MRAM-t^Tl^f t , MRAM-b^7 V 4 

<Dmni®s&& x v&mmit&f* ? * t *%m<v¥-m> 

yCMLf:MCP (Multi Chip Package) 

[0 4 16] <)?Si>MR AM^^7l/^^ja@»i3 
J: MMMM&rn *y * 0«jt*0«*:«J«iMCtt 1 0 0 
0- 1 2 0 0 "CgST** «9 > MR AM-b^71/^ 

c5«a*oik*»jftaKi** ^ y - aac-cft* moo 

- 7 0 0tfifl[t*4o 
[0 4 17] PI**n-0*»#|Mg±tc»*+4» 

^*a«* t 4 00-70 oTceK-eisEjfciSKisv* 

[0 4 18] *r<Dtztb, MRAMO»itXg*ciiv*-r«i 

[0 4 19] ->V> BM-Cttl oO/<* )-yl» 
- y ^ * JDUft L M C P a6*«ffl $ tto o $> 

TMt MRAM-fe;ur U-f oajaiattisj:^*** 
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LT l oco^ e 7^-yt:ML/:M(7)MR 

AM^*n«f±sBW«ti»*fcoje»^itLfe^ a* 

i:MCPi*OMRAMtf|4i:ii, 9£&0>/<v *~*J 
Wift-CliM RAM K*jjS"T? g £ v> <h v> ? BIfcKS o f: G 

[0 4 2 0] &T> MC PfllitOMR AMSr3ta"*"&fc 
fcOR«*KI»Lfc±"tN *Ji<0*«t8fc«&MRAM 
2 0 0 0 0*jti:ov^RWt4o 

[ 0 4 2 1 ] <H - 1 . 6£3fc<OMC P«ilt:ov^>* 

io QFP (Quad FlatPackage) ^fflv^titv^:^ ^ 

A^[iJl£*:£ *^>H«B»-C»OC S P (Chip 
Size Package) iSS^ tt*>*lj&*t:v*4 0 w<7)|g£| 
y^fftli, QFP fccJt^Ttt&^iC/hSftjlRBBai-CWtr 
OT% MIISfflLS I^PC (Personal Computer) 

fflDRAM*i:ffi^?,hrv>4 0 

[0 4 2 2 ] 115 4 tJ£*C0C S P <7>$fj£<D-#iJ £ Iff 
. EEI-e^-To H54 U*5V*T, ^*fl^y "7° 1 2 2 ti, 
fS«^^-yl 2 9 0rt«UJRttSix, 4MH$^ 
20 71 2 2 OTiEti^ y v 3 >K 1 2 3 £ o T 

[0 4 2 3 ] v^<- v a >JR 1 2 3 ii^fcv 'J3> 

y 7 1 2 2 0AffiM?^^f -^Stl 3 2 ^\ 
/N° y v^- y a Vflft 1 2 3 ^llt^M^^otv^ 

[0 4 2 4]/^*-yi2 9(i^^te^c0?|^^^ 
U Jr<DfflU%frh*mfoT v y° 1 2 2tfW\Ztl&o 
30 /^y^r-vl 2 9 0BSP«Bti*«-»^tiiiSBa6 

«1 3 4 UJ:o-r«^*i*o S*ficffi*#l 3 4C0*#: 

[0 4 2 5 ] Jllltl 3 4 14, JSiRffl*ffl/Oy 1 2 
5# J: tf«*fea&JB*ffl'<>:/l 2 7 £[*]£l$G9«J&tcm 
*»tc»*-t4*»Ort»E«l 3 0* JO* 1 3 1 «r* 

[0 4 2 6 ] nffiEflll 3 0i3J:t/l 3 1 tt, Mfi&Jg 
40 m&Kl 3 4 Ol*l1B!l^fplv^c±ffl±^EK$jxfc* * U 
77^l/A124 H«*S*tTV»& 0 a^RWi"* -t 9 

itfcWjKE* K**tr) ^8til3 3^tL 

rv^ 0 w-^eajffl+Ba/oyi 2 7^^m5vff-§- 

14. F*3SRE«Rl 30*J:^t , J77>f;v^l2 4 
y Kt:»«Ltv^f 7 ^Iffil 3 2 
v 7 1 2 2 UfgaSilAo S*S 1 3 3 Ji, * 

'J77^A1 2 4 t^f#f 7 7^1 2 2 £ 
4o 4i5. H5 4 (C(i^S*LTV»4rV»^ ^rt'J77^ 
50 ;^ 1 2 4(4^ffi*«l 34i: 68UO«M(CJ: «9 
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[0 4 2 7] tfz, SMMl 3 4©l*l^i:iil*ti 

j££*L*iSiR**i 2 6tfM.tb&i *trv»*„ 
1 2 6<0 3 Pffl«J&ttli*E?fcaMK*$:U rtSMBMll 3 0 
* f JSiR*ffil 2 6K«tt*i*KaiiT?§4Bn«*#L 

[0 4 2 8] i«i«mffi 1 2 6 11, IRI^ffl'O^l 2 
5 i3 i 1 3 1 *;frLT*WWfc*<5v>J±«Mfe 

*& ? - t * K Jh-f £ i t t) s T- £ £ o 
[0 4 2 9] i/c, f -7" 1 2 2 £Htri ? tc + 

t'J77i')VAl 2 4 co±±ffi±lciffi|J«g 1 2 6b;) s 
Btt£*LTv»* 0 i£i§£m«i 2 6 b lisFBWJ&R**^ 
SS^COT^-C* 0, +t , )77-()l/A124 ±<s>^& 
3££tf-LT|*lSI$KI|l 3 1 »=**lM£»*3*l, 

[0430] iiismffii 2 6b *s-9 i 3 Kfctimmm 

1 3 5* T BEift$tLTV^ 0 CD^MfDSIl 3 5 14. 

f7yi2 2 tsiit 1 3 4 t<7>m<7>fct)zmmi-z> 

[0 4 3 1 ] fctfJttfflK 1 3 5 <0»fiBJgttl±**HffiJg 
-C* 4 7 7° 1 2 2 OJSili g|5 i#t')77-f 

l 2 4 k<DHUz&i ti, $zMi-& t t i> izUfrifiiz 

s?< ? »< fiflif ^yi 2 2comm 

DCi+-v'J77-f JVA l 2 4 t (c^S ttfc «|S# 
* + S 5&«, V ? 5J»?» <44:t TIB* aWIMD ?ti* 0 
[0 4 3 2] foTjMftlBI 1 3 5Kli, Pflx. tf^oTSS'ft.i- 

[0 4 3 3] tfc, *i#f?7*l 2 2 fclS#«5»Kl 
3 5 C«x#*5/«»*#«fflSil*o 

h v-0#:f»ig?i^tift2. 7X10-67*, 
Scotch U ■>'J3>©MI5i$iift3. lxio-6 

c*> & o 

[0 4 3 4 ] «#A'7^y^l^, «T$C^il!* 

^1 2 S^EKSixTV^o *«^f-^^l 2 2 

Ml 3 5**EKSixrv^ 0 
[ 0 4 3 5] iESSmffil 2 6^«IB»±±«Lfca»)"C* 
0, ilffimffil 2 6lirt«E«l 3 1 £^LT^S£ffl* 
ffl^O^l 2 5 ^»«t**LTV^ 0 fit, ^SSffl^BB 
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rrtSBEtti 3 owasoi^y^x^i&n^B 
M*H/on 2 sfiirrfli-^eaffl^E^^^i 2 

[0 4 3 6] tfc, tt*U*^TMCP«iSiiQFPU 
i3V^TC0^Ha^ttTv>/* o H5 5tCQFP4rfflv^fcM 
C P»jS^Bf®1tS;Sr^1-o H 5 5 Hisv^TJi, loo 
10 /N°7^r-y 1 0 7rti:3o^i|#:f7 7'l 0 2 a, 1 

0 2bi3J:D f 10 2 c^IiafcnTERSJi, »J3I 

1 0 6 t»jh?tLT\/^ 0 

[0 4 3 7] -WiLT, *##f'^10 2a, 10 

2 c^SRAM, 7 7 , 1 0 2 b^7rr>jLE 
E P R OMT*^>o 

[0 4 3 8] ##*#f-y^|IBi±rt»E*lll 0 9tcJ:o 

+ 112 t^LtnSt'J- KJftl 1 3 tci: *) £2ti& 0 
[0 4 3 9] ^^0J:^^M^t^^^r\ 

[0 4 4 0] L^Lfc**^ Q F P lif- * yffifllUJt^ 

[044 1] ^coi^tc, CSPi:LttQFPi:LT 
fc— ft— ffi^**K ^^tc, M R AM HioV^T ti, HIB 
B#oCTTV7 hS*«tt#Jlox ^>**KCt*i t 

[0442] <H - 2. «E««*>J21T, EI 5 6-116 
5*fflv^Ii«8t:«^MRAM2 0 0 0 cofl|j£ 

[0443] S56CMRAM2 0 0 0 (DMmmJ&Z , 
ifcH5 7 ICM R AM 2 0 0 0 * T»«^ ^ E^¥ffiflt 
^^r7Ki-o ^^3, d5 6ii> 115 7 t^^tt^ A-AKIT 

[0 4 4 4 ] 115 6 IC^-ti •? MRAM-fe^rU-f 
40 co/ga@]^i3 J: rfiUMS/D y ^ «r*tr 7 y 
1 2 2 (4, /^7U>f (N i soF e 2 o) ^^i^ii^*^ 

»#-c** $ fiz ffij&<ommfo sub tcjRjw s nr 

[0 4 4 5] &J&#. SHBOti ft b LT, Wlxli*MR A 

tii ►) ***4a«***+*5l«tt#i: LT, /<-■ r 
n^fcofltStc^— ^D'f (M05N i 79F e 16) ?rfflv» 



(30) 



&m2 002-231 904 



57 

[0 4 4 6] iSiKfleSHBWflKKKIi, m*m&*-? 

-6 o iSftiHtfnll 2 3 5 t±#iJMfc^ y 7° 1 2 2 £ iffiS5«: S 
HB t<D&j3im%li-2>m&Z1-2>o 

[0 4 4 7] iI^#SHB(i, *C0*ftU t & 
fttt>tf2 3 7 i, W#85 2 3 7<&-2rill*«-v±35«2 
3 8 M-#IK2 3 7<Z>fl&;£SB*«7T«*2 3 6 t «r 
tLtiiJfi, ft£>ttfaK2 3 5ti±S|5«2 3 8 
im#«2 3 7 0rt®^EW:$*L-Cv»4 0 

[0 4 4 8] Sfc, T»«2 3 6 l-J±|3)Pffl5j& t B:tt<b 

[0 4 4 9] Ayt— >'12 9 ii*&4*#<7J?g:|£&& 
SHB^#A?Ji4o 

[0 4 5 0] /<^-vl2 9 (iigfEftS H B SrlSlfflL 

H B t /< v f - V 1 2 9 <7?|*lit i: (ORStCli, x-X* v» 
ffi*W#li-Cfll*S*t*«fli*tl 2 8i f E»:3*i.-tv» 

& o 

[0 4 5 1 ] >* y>r~V 1 2 9 <7>ISPfflN±**?-ftlc<£Jic 
B3£«l 3 4 tactafcti^o S»JSffi*«l 3 4 co 

KSLfciffiKJi, «&«DJIiRffl-N £ ffl<'<>7'l 2 5is<fc 
t/M-§-te«ffl*BB/<>-/l 2 7* i iSK$tL-CV»* 0 & 
l&Wmffi. 1 3 4 ti^^r 'J 77 4 1 2 4 ^TBMS 

2 3 6*t=ifc*Sitfc»*3W^J: *)IS7E$*i-£o 

[0 4 5 2] JgSi&tiU 3 4 H, «iRffl*EB^>n 2 

atw * «8fccort§Bge*a 1 3 o & j: # 1 3 1 ** 

[0453] rtgRBeiai 30*^1311*, ffitii>& 
mmmi 3 4 wi*mijnip]v^-^ffi±icee^:$tL^Jr-v u 

77-0^124 K&8c£*l& £ -7 KEKSfU P^SBSe 

&1 3 ltt*+'J77-(;^l 2 4 JilcBSIS: 

/ < y K ft J: W W«E« * ^ L T iS iR# S H B O T«* 2 

3 6 K**CKU::«<*SitTv>.S 8 

[0 4 5 4] i fc, rtffl5E*ft 1 3 1 fi. JgcM**£ 1 3 4 
Ort«lc«»a*ii^:*flfCfl|jS$*L*ifiK*«l 2 6 

g&tt, ^TLfertgCE«ll 3 0*^^1 3 1 tra — Wfffi 
ftK#ft-t£;blt-C-l±&v>c9-c\ 0 5 6 lwisv»-Cti«fcjfift 

[0 4 5 5] fcj3, &j§Sm* 1 2 6 li***tfc*4nli 

«»*ffi^H3esn, n«ME*i 3 o *mu<o%%; 4 

[0 4 5 6] 71 2 2 <7>\ttiDiti&- 1 4 4 f- 

> 73£« 13 211 #t'J77^ 1 2 4 iilClS:^ 
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S^-f 'J 77 -f 1 2 \ 7 ZKX^h 

7 4 >l/A*«iJ i IfmAEWS-^LrrtSBE* 1 3 0 U 
**t«U»tt**iTV>*o 4 is, AflSEMl 3 0 1±ff-§- 
f£&ffl*ffl^>7l 2 7 tftasntvi, 
[0 4 5 7] B^Sffl*ffl/oyi 2 7ii, Htobft 

&i&ffl#ffl'<>7l 2 Sti^SJ^SHBcomii 

io [0 4 5 8] itz, 05 7 C^fJ: -5 KSIi&ffl#ffl/<> 
71 25 f±{f^-feiHffl*E/^>7 p l 2 7 fcffltr i 9 KE 

[0 4 5 9] 4fc, ff-^f£Jiffl*ffl/<>'7 , l 2 7j3«fcU f 

is^ffl*ffi^>7°i 2 5«±, &mmm.i 3 4 Kjn*>ais 
mvwfmffi. (-7^'-**-k) ic^«c-t^«ti^ 

[0460] <H-3. H^*S>^1^ EI 5 8-1216 
20 2 *IV^MRAM2 0 0 0<Oi8*a<0)RlSi:ov»t 
UiWi"*o 4.fcs 05 8-06 2I±MRAM2 0 0 0 CO 

£ iEffi fiZgi-f i> cox li 4 v> 0 

[0 4 6 1 ] HI 5 8 icd3V>-C, J&®&* 1 3 4 CD±SBIC 
+ t l J77-f;l'A124 tf&M $ tiTs + t 'J 7 7 -f ;u 
A 1 2 4±lCI&*«*D|gl2 2 S^Slf^tt-CV^o 

[0 4 6 2] fcjjMtum 2 2 3 l±ffiJgS|«* * U * Y 
>; r 7-f l 2 4 izmibtitzy 4 )vw%Mi i 9 co 

EBtflWtS-HtrJ: -5 KEB*3*l-Cv*& 0 i^-> 
30 K 2 2 3 K t±ffi^lft«<7)?» 2 2 4 tfJ&tiZ * tlT i3 0 , j» 
2 2 4l*li:iiIffitt;SHB<7)TSS2 3 6 (1215 6)** 
EI££;h.Tv>*o j» 2 2 4rtlcTg|5«2 3 6 **E 

&Ztit:mi&l*Bl6 4 (a) , HI 6 4 (b) K^To 
[0 4 6 3] t/c, H^H*"*^***, »OI8f, ?* 
2 2 4 lC?&oT&&#SHB<73fl.#8l5 2 3 7 (04 6) 

rt*E8a:3*U TSI5«2 3 6 i:»«?nSo 
[0 4 6 4] *J3, lE.7J^fnM2 2 3 *«$EJ&5IMfc* 4 L 
-rv^C0T% 05 8 iZTji-rXljfalSXVtYUlpHZiS^X 

40 [0 4 6 5] i»f*i*+V77-f 2 4iC 

Bd^$^/-7 -f ;^H2 1 9t±, rtfBBeiiil 3 0^^- 
L-C{f-^fSitffl*ffl/N*>7*l 2 7tC«^$tL>i,o 
[0 4 6 6] 4i3x *t'J77-f ;UA 1 2 4±<D7 -f ^ 
1 9 Jo <fc U-*l*)SrBE*8. 1 3 0ili'<?-->^ 
ti^t-C, #/<vyt#^^7°S«tOSSE=£:ffijftlc 

[0 4 6 7] V 77-f ;VA 1 2 4 Kli, 7-f;Vif 

m.2 1 9(?)<fet:sti 1 3 3**a«?«juBeis§*tTv> 

-60 «*S 1 3 3 It. *i#f^l 2 2* + +') 77 
50 ^VA12 4tIftS/;i60fcOT*l.n 
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[ 0 4 6 8 ] H 5 9 ^irJimz^X , 

f 77°1 2 2 7 7°1I^\ *t'JT7aA12 

4 co#7 4 iV^Ht:g»t^ J: 7 y y* 1 2 

2 *««U S*S 1 3 3 tzX ^Iftf^l 2 2 4: 

[0469] 0 6 0 ii, 0 5 9 IZ7F+Vtm<n&m&& 1 

3 * *&&z^tz&m*7jkLr , mmmfci 3 ±\z 

rtffl5Be»l 3 0i3 J: EM 3 1 (EI 5 6 #fiH) li^ffl'O 
^»*7L2 1 1 OflSffiKiiLTis*) , tOIgt^a 

>^fcrt«E*l 30*itfl31 t* c tSiMt:SaS 

[0 4 7 0] 16 ¥BB;<>^j£?L2 1 1 ±Hffl 

^fe^ffl*ffl^>7M 2 7&<fct/^Kffl^ffl^>-7°l 2 

5 £ElfcLfcJRJR*^LTt/**o 

[0 4 7 1 ] fit, (B*«*K2 3 5 (115 6) 
KtC*LfcSiKftSHB^#S#^-y :M 2 2 *«ofc 
lift* tJSiIOA B 7^r-yl 2 9CSAL, PSfSUWSg 
♦0»ih#J*ffiA"i-*-i:T, 16 2 J: 7 \z*m 

7^125 *#Lfcfll**:»*o 
[0472] 163, 06 4 (a) is J: tf'H 6 

4 (b) SrfflV^T, a«#SHB*«*+*T«*2 3 

6 fc, £AttftK2 2 3 0TM«»RtR«t4o 4 
is. 06 3li, 0 5 6 tcistt* B - B*ftTO««frOWfE 
flM5;*7FU 06 4 (a) j3 X XfSl 6 4 (b) Ji, [116 

[ 0 4 7 3] 163 H^i-<t 9 TflrMS2 3 6 ti** 

lifil 3 4ffl^(i, iSKffl^^^l 2 5 csaw 
fc»*1-&«»WRO*]Rm« 1 2 6 (05 6) **EK 

stL* 0 4*, &mmmi 2 6 0>w&-*m±T«#L2 3 

[0 4 7 4 ] fcfc, C&**3F0B12 2 3 (iiESS^S HBO 
BB □ »«» O flJJ & X xmm K ER S *U i Jfl5 27 ttf 0 
12 3 5 ( IB 5 6 SAB) **»iR# S H B Ortffl^ttKE 
R?tlTV^O-C, -7°2 3 1 fc v° 

2 3 2 ^*>&^«*^OIo»*fi:«-eS*o 

[0475] <H-4. ftffl»*>Ja±RWLfc*«liW 
?Kffi8 i:(SSMRAM2 0 0 0 K J: *Uf* MRAM*^ 
T W**tr***f- 7^1 2 2Sr^««**^aiR-r 

[ 0 4 7 6] Ztz, eAHffil2 2 3**Jfiifc#SHBO 
H □ O ft DO & J: Wffl K Ett S *U iE S H B 
<7) 1*1180 ^(±JS*«WfflS 2 3 5#EK?ittv^ot\ M 
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R AM2 0 0 0 *WL*) fttt-6«m#tt36* (W-sK- 
K) 4) ft ** >K flS*>f */W:ijgH1-*tt«M*&^JS* 
^|#f^l 2 2 KimtoZZttteMTZZo 

[0 4 7 7] <H- 5. >4£, a±RWLfc 

MRAM2 0 0 OTMi. HSRi" ? 1 o t 

06 5 UStMRAM2 1 OOOi;^ 
MR AM*^T WOJHS2S]|&£J: ^SMrn 
7^nJti/:**ftf77 P 122a (Bttf-^/) O 
MRAM-t^ri/^f^^tf^ftf 7 7°1 2 2b 

[0 4 7 8 ] 77'122a * :/« 

#$^7^1 2 2a 2 2 

b <h li, ifoBi:ESS:§iit*t 'J77^ui 2 4 

b_to-7 * j: z/m^miz x vmmzti&a 

Ztz, ^^yy°l 2 2a t¥m#*v7i 22b t 

13 3UJ: ^S«S^$fi^o 
[0 4 7 9] 4*3. ***f7 7 0 l 2 2a MfffiSffl 

^v^i 2 7 t<om^^wmt. i65 K^-r* 
7 s i2 2 tm-%fcmm¥m^>-f 1 2 7 

20 M£ R CT*& *) , ^t , J77^1/A124^t , J77 
1 2 4 a h^otv^*MiiMRAM2 0 0 0 

[0 4 8 0] ifc, *$ftf7 7°l 2 2a k^iffrf-^ 
■7°1 2 2 b £l±. ±TM«*jffiKEBtLT fc£v* 0 

#iftf 7 y 1 2 2 b OffilUf yilt 

[0 4 8 1 ] ifc, #*^^^*7 P 1 2 2a t*mfc*v 
y"\22hh OJfi* ^4<t6l ^co^- y v° 
HMR AM-t^7 Wrt*ER3*XTV**Uf&< . &*ncO 

[0 4 8 2 ] 0 6 5 t:^tMRAM2 1 0 OTIi, MR 

ititz¥&fo*v y° 1 2 2a iMR AM*;l/T W ^"a 
tr*»#-f-^ -7 s 1 2 2 b <h SrglJ^HSiiSU ffi^^t)^ 

MaSttM-CSio fit, **ftf 7 7'1 2 2 
a is XV 1 2 2 b £SU* KSjfil-**:*, M^iXfl^/N 0 

[0483] <H-6. «^]2>i56t:^tMRA 
40 M 2 0 0 0 tl±, JfiiEftSHBO*tfl.tC, ^^^tt^^ffl 
^fc**, -tOfttoOUI r W'Jy^A) £20-30 
atom. %*tr I rMnf ^WJffl^T iRI^O 

[0 4 8 4 ] itz, H6 6i:/TtMRAM2 2 0 0OJ: 
7 iSS$*SHB£, Sl«1±ft:i 3 6a t 
13 6b i^iltiSLTtav^ -ecO»^ 
SS13 4 ^cOi£S5S« 12 6 4 H«*K3*««H* 1 2 6 
a ^S?4^t4*l 2 6 b^llit^o 4U, ^SBI 

so [0 4 8 5 ] 
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falzttLX4 0-4 5&(D&1$.i&-r2>± J )KSi®Zti 

[0 4 8 6] *%wi,z&&m*%2tm<r>m.%mwMw. 

-fsaiO&ft^SJ:^ K*§J!2Kfl|fiS;£;h.Tv>s<o 

[0 4 8 7] *«W»;«4»|*a3E*<0««E1i** 
K-fcfUf, *Sli3J:U f f&2<D£ji)#x.^«t::.fc l), if ? 
M£co* 1 *J £0**2 OSUfflS** 1 **V»*20*WU 
$J 0#x.T^M-C# SCOT, e -y ?jZ.yj[6] <DWfc* 

s-£-c, r-fnmz&^m&^mt &s 0 

[0 4 8 8] *»WU«4l»*«4E«0«jR8E1t*1t 
KJ:*Uf, «n*J:tr*2 0iBl)**#«*|B|--**ffl 
<0£ 1 -*4 COMO S h 7 > ~J* 9 X-mWL-t Z><?>~e, M 

[0 4 8 9] *$twiz&i>&j&m5tm<r>m l %%iw.mw 
at tux* mi <o®t)mz.^&zmw.M<om%2>ff>mi 

#£^IS:£, #*SJ!0>*&*»3*JJ:a f llS4OMO S h 
7 > v**?t > fltJ£1-.&<DT\ m j3<fctflS2<OMO S f- 
y>i?A?<D— j3«fcO f fc3.fcJ:i735 4 «DMO SF5 

yV7,9n—-H(DWm'mM\z, * > IKJgHc j3 v > r 
JEJ^±co^J±£Jnx-S-j£^& < 4 "3 v HMUtllU 
ri^SAtI£'h£ < -C# So 
[0 4 9 0] *«W^«4»*S6E*0«$«B1t*« 
K J:*Uf, $ 1 i3 ■£ ^2 COMO S h 7>i?A9<Di% 1 
O^mUr^ iSisiO'f 4©MOS F7>y^?Of 
1 ©itIWC, #Bf^>tt®t^-5.«5, »6<DMO 

»2C0M0S h 7 >->*X?cO — 1j<Dmi(Oi.mU, 
U t i3l3iU , *4<OMOS l-7>yX^O-jOil co 

feHi-S'J -**iilE*1B:»L-C\ ?«»***<S:«t?§ 

[0 4 9 1 ] *%WIZ& S«#« 7 E«cOfie^E«^« 

* * - j -t /u co is s co -c , nmrnmimm^tL 
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So -toe*, HW#*KfeH1-aiIi£ii#H*«< L 

[0 4 9 2 ] #3feWK^S»#«8E*c<a&^E1SgS 
Hiftlf, ftl&co ^t'J-b^Tl/^ £*-f"S ^ ■£ 'J -t;v 

^EM-fe^T W/fttKiKS?- KStt, Mw^* 1 ;* 
;urW >,zm.&ffl&.<r> * 4 si- K^t, ftgfcco^'J 
-t^r u^PKiKS&&<0:7"n-/^<7- K«t*fflv> 
s:tt, |S|-coEII^E«icSM?ns^* 'J-tr;KO 
io IStWticot, ftW$£* s i&«&tiSo -ecote 

[0 4 9 3] #%l»U«*»#«9E*W«*EttiiE* 
> \£ -j hmt, m-<o p< -t u r u -i tz »t Kits tf ? 

So -toe*, ftw**i=feH-r*iia^FM*ffl< l 

[0 4 9 4 ] *^^tc«S»*«l 0S««S«ffi«g 

«'j-bjP7i"f ^fitujKSvf 7 amco^^e 1 ; 
■te;VT WKaattStf).^ >vfy Mat, ttiK<o^^ 

v^)VTV4m\zfehm&<r>y'a~>*fl'^v vmt^m 
*, ft##i^fes-rsii}SR#w*ffi< Ltx i^iir^ 

30 -bX$r||3i.-rSi t^-e§So 

[0 4 9 5] *f^K#S!I#«l 1E«0««E«« 

S - v- T 9 yXCi&c ;L-?jftlc&#£§fc3i£^S ^ 
SVM±-JS#§Ji^T-§S<OT% ffi^FK-CWiQ.a^oIfife 

t ^fSo 

[0 4 9 6] *I§^IC#SIS#]S 1 2 E*tf>*$WB«« 
JKciittf, n^;^fiO-f yyttkzz 

* * s v »tt - js» § a* -t s ^ * < r 

?Stfo 

[0 4 9 7] *IS^lC#Sff*«l 3E*<OfiS^CE«« 
jllCiittf, ^Jfc <t fcl ocO^^'J-tr^T l-l" co, ft 
»C0 If v Y ma X Tfmbi<r> V - K*OW« ^ , 75?y 
if7HJ3J; t>"7 777^7- K**fll A, - tie, ic 

w^73i^<o^»!E^irL't- tr, loomath 

50 DlflStfcSo 
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[0 4 9 8] *%m^%2>m%.&l 4 KMnWfatBtit* 

Biz xtn£, tiL&v)** 1 ) W7M h 'J 

ma x if y y v •> 7 - K$£ & , tt&o «n*rv 

tS-t-C, «^<0^ * 'J -t)VT \s<< ff>T- 9 

4 m±-Jg*£ COT?, l^fHT^ttl* 5 

[0 4 9 9] #5&9JK«4I8*3Sl 5 ffiftO«BS<;K1*£ 
4>£ < 1 oco-i" > ? t , 'pta <iUo<o+t 

#4o 

[0 5 0 0] *fP£K#i4ffl;KJSl 6 K*W>18«ffi1iK 
[0 5 0 1 ] *»W^«4B!*«1 7 £*<7)«*Ua«« 

[0502] *^ciiH*]Si 8 sim.commm.rn 

gtcittli\ 2§#Tl»j££ft4&j&#rtK4?& < t 1 

[0 5 0 3] 9 ffi«<7)a^ia«« 

gic Jifttf, < fc <j> 1 o»^f7 1 fcJ; 

tf*2 0fo&ttfflMUJ:oT#}#S*i40-t\ n»*>P> 

[0 5 0 4 ] *%Wl,Z%2>m*m.2 0 fB«05««E1lK 
fflHI»*:*trE]ttf - y-ft ;tt, W#gU-» 1= 

^ < 9 !✓ »iz mn l , « j& b# m * „ 

[0 5 0 5] #«9§C«4W*«2 lEHO«jRiE1t« 

[0 5 0 6] *§I^U#4ffi*«2 2 ffi*Ofi&*CE1lS 

4 italic 
[0 5 0 7] #«9!K«4if#:g2 3 gE*tf>«*iE1Iil 

§4 0 

[0 5 0 8] *»Wl=«4»*«2 4fB«0«ttfl:*« 
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4 0T, 4>£< t & 1 ocofiBStb >*;v«^**i-4p< 

*u*A'*»Afca»rtE«*«*«ai-*»^ *^4 

[0 5 0 9] *H^IC#4W^«2 5 
4o 

[0 5 10] *36^K#4fS#S2 6 EttOttttfl&K 

ill/; ^******f» ^> n 4 o 
[0 5 1 1] *5&^IC#4W*«2 7SE«W«ttff»« 
UitT.(i\ MO S F E TO$4$f4-fg:«r- |i S O I 

SctCiiOf, MOSFET<£>i&{friSft£jt< L 
20 t, «r#Wlcii«»|E«««»^iSapfeiS<-t-4ii:*« 
T§4 0 

[Uffioffim^lftafl] 

[111] MR AM-fc;uwfl|l&£^1-^J£H-Cfc4o 
[E2] -MiMRAM-b^TU'fWif^^ti 

[0 3] -feMWR AM-tr;UTlx>f OftftSrK^i- 

30 [B5] 1 ^MR AM-fe^r 

U-f Ofl|jatS:*'tB|-e*4o 

[16] #»SKff*H*^JI2SB 1 OMR AM-fe;VT 
[07] *ftW^tfi&**OJgffl 1 OMR AM-tr;VT 
[08] *5&W^«*HJftOJgJffi 1 OMR AM^;l/T 
[0 9] -ft»4MR AM-b>l/0»f^*:ilWt*H"C 

^> %> O 

40 [010] -fe»4MR AM^;UO»j{^£Ift^-t£0 

"C ^ o 

[011] *»9JK«*HttOJKJ8 1 OMR AM^r;V 

[0 1 2] ««i:«^»«lWRAM-t^ 

[0 13] *mi:i^*»^,f 1 OMR AM-b;v 
O!frl1;£lft^1-&0-C$>&o 
[0 14] *«W^ff4*3SfcOJKS8 1 OMR AM-tr;V 

50 [0 15] >SrKteS*40^J5»«#OB« 
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[HI 6] -«:»4MRAM-fe>UO|||ft4:»W+*H 

[HI 7] -«Ba:MRAM4r;l/0|ftft*rlttWi-*BI 

[HI 8] 1 COMR AM-tr;V 

[HI 9] *«W^«-6HJfiO»JR 1 OMR AM-t^ 

[H2 0] *ftW*C«&H«iiOJgJI8 1 OMR AM4r;l/ 

[12 1] $P^:#^)*IOg|l(7)MRAM-t^ 

[H2 2] *«fli:«AJ«10»l!tl ^MRAM-feJV 

[H 2 3 ] **WU«**JfcO®JR 1 OMR AM4r;l/ 

[H2 4] 4H»Of S 1 OMR AM^r;v 

[H2 5] *^t:«4ilO»)RlOMRAM^JV 

[B26] *»WOttO*«2 fcfli&MR AMOflt 
Sir/Ttrn y ^H"C*4o 

[B2 7] *5kW?>mM<Dfm2 t:§4MRAM(7)i 

[12 8] *«WO**OJglB2 i:i^MRAM^S 

[029] ««h >*;v*S«LOjEjt*ORlSn*EEttff 

[H3 o] 2*«*th >*>ne-fro*jat**i-HT* 

[1213 1] *ftStf)jlttlOiK2 U#4MR AMOi 

sS;^^i-[ili&iar-*)-5o 

[132] ^m<r>nm<r>r^2 i:«*mr amo| 

103 4] 2^H?9O||Jfe<0^Ji3 CiSMR 7 

[03 5] *H^W^Iife<0^3 AM«7 

[0 3 6] *»930flil|OJ&J»3 IC^^MR AMC0 7 

[03 7] ^H«<OHife(?5^3 IC#^>MR AMWfcf 
7 H^*«Lfc»S^fyn7?ilt*ao 

[03 8] *5&f^*ftO^!R3fc«*MRAMtf>tf 

[03 9] #»9§«>*lfc<OJ&J8 4 CffiMR AMCDfll 

[04 0] #3&93<D3|jfe<D»!8U C«4MR AMOl 
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[HI 4 1 ] *5l^cOHife(75Jg!i4 K#£MR AM<0«l 
[U4 2] *«KO||i6W^»4tC«*MRAMOi(l 
[04 3] **f<7)Ii<7)Il4i:i4MRAM<Of 

[144] *&m<n>mM<r>imA i:«smram<oie 

10 [04 5] *#^<75HJfc<0^!£4 K&SMR AM<75gE 
JgWlO««;«:^i-|BflBB|-C**o 
[14 6] *fiW*IOli4 tC^SMR AMW2E 

[04 7] «i«IIWil5i:ft5MRAM«« 
SK^r^-t^FffiEl-r-^^o 
[04 8] 5 SMR AMWf 

[114 9] **Hro3U6<0»l86K«*3Mi#*«O 

«)&£*ir-»rElJT-&£o 

20 [115 0] **^<OHi&<75^6lC#S^S^*««0 

«**^-tifMlir-*)* 0 

[115 1] -iRWiMR AMOi^irftT'n ^| 

[H5 2] #5&9i<Z>$Stt<0»3Sl7K«*MRAM<0# 

[153] *!&^<75*;feeDBim;«£MR AMtfDtf 
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